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ABSTRACT - * . 
This project was designed to identify student infor- 
miraonaprooeasanhe responses that mediate teaching effects 
in classroom environments. To achieve this purpose, a 


4 


model was construeted from a comprehensive ‘review of research 

On. (a) human information prope oti. and (b) classroom pro-- 
“cesses and teaching ef oe eiventes. The model that emerged 

from the analysis ‘was based oh the concept of "task," i.e., 4 

a situational frame that defines a goal and a set of opefra-- 

a ae necessary to achieve ‘that goal. The nacrostrueture 

of /tasks provides instructions for building schemata that | 4 
“connect goals ‘and cognitive operations designed to achieve 
esc goals, These schemata, in turn, set the stage kor 
monitoring classroom events and selecting content and 
instructional prompts to accomplish tasks. Pupil pursuits, 

in other onde, are guided pene tasks they experience in 
classrooms. fhe task modél fias_ two important contributions, 
‘First, the model defines the cognitive operations that-con- 
aéct classroom events: to outcomes. Second, the model Sonticete 
teaching processes with contgant by defining the curriculum : - 
Ki use in the classrooms, The task nodel appears to be : _ 
useful foundation for building a*’theory of how teaching 


effects occur, Such a theory is necessary to interpret 


results of research on teaching effectiveness and formulate 


~_ 
. ‘ 


questions for further inqujry into classrooms. -_ i 


. - +) +" Chapter 1- 


‘4 


INTRODUCTION | 


a 


Proposals for incorporating student variables into 


4 


"teaching eifecavencas formulations have increased sharply 
x 


4 
in recent years (see, for instance, Bennett ,..1978; Berliner,’ —¢ 
1976; Harnischfeger & Wiley, 1976; Power, 1977; Walker, 1976 ; 
| Wine & Marx,. 1977). Most ot these proposals have contained 
some form of a nodiating process pared tem (see Doyle, 1977b, 
for nore details). ‘According to this paradign, learning 
prutcones are a function of student processes, or what 
ff Harnischfeger & Wiley (1976) called "pupil purguits." 
ee Teaching processes, in ‘una, are seen ‘as factors which _ 
influence pupil pursuits, In this view, teaching does not . 
“ affect achievement directly, Rather, enenene effects’ are 
mediated by what students do in instructional settings. 
Advocates of this paradigm argue that a med¥ational model 
will increase dur understanding of progess- product rela- 
=eone nes ‘and provide a euide. for further inquiry. 
ae they now stand, most ‘mediating ee Hodets are . 
fairly primitive, often being little more than an assertion 


that SHheenr processes come between teaching PROCESECE and 


Silecones. “The present eroiees. | was designed — 


ce ‘ 


more fully the mediational framéwork by pulling ogether _ nn eee 


+e OTe em ee Oe ee ee 


informa tion from several “sources to ldentery more specifically” “< 
the student responses that are likely to.mediate teaching 


. ‘effects in classroom-settings. the, major outcomes ‘af the 


» wos 


° 1 , . 
! analysis are presented in this report. . As an introduction, 
. 4 ; a ‘ 
the present chapter provides a description of the general Gee 


nature -of the project and the organization of the report. 


) 


ee, 
The Nature of the Project. 
“~ 


The project was structured around three broad areas of 
\ 


concern: (1) student information processing; (2) the char- 


acteristics of classroom environments; and (3) effective 


. 


teaching. The central eee! of the DEOICET, in bringing 


these three areas tonether, was the construction’ of a con- 


’ “ae 


Noa | ceptual ‘model of the student processes that connect class~ 
eon events to learning outcomes (of the value of a, 
see Cooley, 1978; Glass, 1976, Suppes, 1974). Anas seerton 
contains a description of how this model’ building, was done: 
Sources Consulted , - J _ | _ 

A, direct empiviea’ approach to identifying student pro- 7 
cesses that mediate’ teaching effects in classrooms typically - 


Uy ‘ 


jnvolves such techniques as stimulated recall or inserted 
fo 3 } 


t 
° 


questions. In stimulated recall, a ene OS the class 
meeting is played back:to aeieute and they are asked to 
describe their thoughts a certain critical.points’ (see 
Bloom, 1953; ‘Siegel, Siegel, tapretta, Jones, & Berkowitz, 
1963). -In aaaae inserted questions, the lesson itself is 


eee Stopped apd students are asked ‘ta describe’ their thoughts 
2 i | ; | 
‘ 1 ( 
i. During ‘the course of the project, moveral. papers that 
dealt with aspects of the analysis of mediating responses 
‘were written (see Doyle, 1977b; 1978a, 1978b, 1979a, A979b*, 
7 1979c). <An interim report of the project. ‘wag presented at | 
’ the 1978 meeting of, the American siiucaaae vuseen! Research Asso~ — 
ciation in Toronto Doyles, 1978c). - ; 


at the moment before the lesson was interrupted (see Hudgins, 
t OS ; ; a8 ha : * . ‘ 3 . 
' 1967; Olsen, 1979). -Reports of student thoughts are then 


an 


rated in terms: of their relevance to the content of the les- - 
‘son at the time the recording was ‘stopped or the session was . 
interrupted. | — : 7 
| + In most cases, Giese techniques have been used with 
oe. age populations. At the elementary and secondary , _ 
. levels. inserted questions seem to be particularly dianuptives 
: and stimulated recall seems to place heavy ‘demands bn student 


memory = In addition,‘using these techniques to go beyond a 


simple distinction bétween relevant and irrelevant Fnoughts 
to more spesific epeeis of information shabbat aout seem 


to demand considerable analytical awareness of cognitive 
: ‘ a oe 


behavior by pupils. Such analytical awareness is likely to 
; ; 


- be uncommon (see Brown & Campione, 1977; Hymes, 1974; Mandler, 


- 1975). y ao _ ' 


For the .present project, an alternative route was chosen: 
; eg : \ : 
viz., a review of available information that was likely to 


lead to hypotheses concerning student mediating responses in 


. \ a ‘ ; . 
teaching effecttveness. The.information was.selected pri-+- \ 
+ \ ‘ ° a Ls 
marily from six domains: (1) prose learning research; (2) 
¥ “., instructional psychology; (3) student behavior research ; (4) 


student’ perception research; (5) classroom process studies; ’ 


. 2 : 
and (6) reading research. . i 


Rees tee eee . 


—\ . : . w» - 
o 2 the review phase of the project was largely completed 
by August, 1978, General reviews of research relevant to 
the project which have appeared since that time (e.g., Brophy, 
\ 1979; Hoge & Luce, 1979; Good, 1979; Mayer, ‘1979) have-been 
‘ used for this report. s 


—_ 


os vo \ 7 * . 
‘ 


"During the course of the PEOTSEE 5 thee six doma ing were 
grouped into two broad areas: (1) research on: prose compre- 
hension ane memory ; and (2) research on Slaseroon procéssés. 
The following comments are designed to elaEsty. the character 


a each of these areas. . . 

l. Research on pioue, Soupeahewteios and memory. As 
expected, the: field of prose learning research was a rich 
source of data and conceptualizations for the project. From 
Ro thkop£' s (1970, 1976) studies of mathemagenic behaviors, 


Rohwer's (1972, 1973) work on elaboration in learning noun- 


.. Pair lists, and R. C. Nadeusont s (1971) research on een 


which were used when the project was being formulated, ‘the 
field has expanded even tealtys The range'of texts which 
4 


have been eee has’ broadened from yond lists to pentences:, 


paragraphs, and stones (Frase, 1975; WeConkie, 1977; Kintsch, 


1977; Rumelhart, 1975; stein, 1979), In adattdon sophisti- 


cated models Have been developed to describe the semantic 


structure ‘of long-term memory ('schemata" or "scriptis"). and 


a , 
the Opera LON in short-term and working memories that govern 


the reception, eee and retrieval of informa tion (see, 


CoBe, Je Re Anderson, 1976; J. R. Anderson’& Bower, 1973; 


R. C, Anderson, spiro, & Montague, 1977; “Bobrow: & Collins, 


1975; Bower, Black, & Turner, 1979; €lark & Clark, 1977; 


€- ' : ; 
‘Craik, -1979: Estes, 1976, 1978; Gregg, 1974; Just & Carpenter, 


1977; Kintsch, 1974; Klahr, 1976, Neisser, 1976; Newell & 


Simon, 1972; Norman & Rumelhart, 1975; Resnick, 1976; Schank 


& Abelson, 1977; Shaw & Bransford, ‘1977; Thorndyke & Hayes- 


"Roth, 1979), e 4 ¢ | 


“ 


Ror purposes of the project, a doma ins of instructional 


psychology ‘and reading were subsumed into the” area of prose 


a 
$ Pa 
-_ " comprehension’ ‘research. In Beth domains, models and research 

in cognitive psyciology are being widely applied (see, car 

Glaser, 1976; Greeno, 1978: Guthrie & Tyler, 1978; Rumelhart, @ 


1977; Wittrock & Lumsdaine, 1977) .. One advantage of studies 
in the design fields of instructional psy chology’ = reading 
« is that they “tend to ‘focus on ciske which are closely related 
a fo ShOSe encountered in schools. These design fields also 
ae helpful examples of how to analyze the information- 
procéssing requirements a dutvencut learning tasks (see, 


e.§., Resnick, 1976), 


‘ 


7 . - ' Q, ‘Research on siaceuoon processes, ' During the prow < 
. a ct’, studies of student behavior and of teaching were com— - 
: Me. into a general category of -research on classroom 
Processes. To an increasing degree; research on teaching 
has begun honeiade student vaiiebiee (see Good, 1979; 
Sacenshine. 1976). Asa result, the domains of student _ 
behavior research and teaching research have converged. 
Much of this work on student variables has focused on indi- 
cators of attention, compliance, and active participation 
(see Cartledge & Milburn, 1978; Hoge & Luce, 1979). 
= Two major sourees of data on clagsroom processes were . : 
consulted. The first source was recent studies of teaching 


effectiveness (Anderson, eee ee & ae (1979; Bennett, \ 


1976; Calfee & Calfee, 1976;  Evertson, Andérson,: & Brophy, 


- Y978; Fisher; Filby, Marliave, Cahen, Dishaw, Moore, & : 


ie 


é 


Berliner, 3978; Good & Grouws, 1975, 1979; Lambert & ~ 


Hartsough, 1976; McDonald ‘& Elias, 1976; Eaicase & Kendall, 


+ 


1979; Stallings, 1975; Tikunoff, Berliner, & Rist, 1975). 


Pad 


With recent improvements in sample selection and observa- 
tional methods, these studies have become an important 

x te a . 
resource for information about a made SOB e of classrooms. a 


The second source was ° classroon. studies,based on anthro- 


pological” or pantiaipent siservation methGda- (Bossert, 1977; 
Bremme & Erickson, 1977; Glandon, a GUMPs, 1967; Ham - 
mersley & Woods} 1976; venk ne, 1972; Lundgren, ‘1977; Mc ; 
Dermott, 1977; -Mehan, 1979; Metz, 1979; Miran, 1975; 

Potter, 1974} Short, 1975; Sieber, 1976; Stodolsky , 1975; 


Stubbs & Delamont, 1976; Woods, 1979; Woods & Hammexetey se 


A a 


. 1977). studies in this secana area are’ often more ‘diffi- 


x 


cult to “locate, and the diversity of. methods and theoretical ° 


approaches often complicates the tasks of comparison and 
interpretation. ‘In addition, few of these studies focus 


explicitly-on academic achievement or the relation between 
. ° 


classroom peceeneee and outcomes. Consistent with .the dis- | 


ciplines within which most of these studies are conduc¢ed, 


v 


attention is directed to language forms and social inter- 


action or' to socialization and enculturation “yather than 


-academic’ achievement. As a result, the mppheeraen of ence 


‘ ¢ 6 
“studies to _ issues of teaching effectiveness is not always: 


obvious or arene. Nevertheless, studies in this tradition 
provide rich deseeunttois of the ‘event structure of class- . 
‘room enviyonments. . { 


~ = : * bah 7 , 


é 


| selectivity 9 of the eo en iy . 


- AS these briet ,descriptions suggest, information use- ' 


- 


ful -in iniderstanding “student mediating responses. is scattered 
Hareuen a wide range of published and unpublished nope ea: 

not all of which are Primarily concerned with classroom : 
teaching....Therefore, a large number of documents ware 
acquired and canines during, the course ‘of the project. 


Nevertheless, the review phase of the mere NG selective. 


¥ ( 


we s simply not possible to review ndicaiave ly all of el 


potentially \retevant sources, . . | ¢ 


The selectivity.of the literature review was guided in 


three major ways. First, seers emphasis was placed on , 


student behaviors related to academic learning in er A 


Dp] 
Ha 


we 


“classroom settings at the elementa'ry and secondary levels, 


4 < ay 
eee da did not rene out studies a laboratories or in 


othar nonschool settings. For a study to be considered, . 


® 


9 
however’, it had to contain subject matter at least analogous. 
r , ~' ne - . a. . ‘ 
to academic content. In addition, studies in preschool set~ 
tings or at the college level were considered: only if they. 


, 


were especially, relevant to the ‘focus of the projéct. 


Finally, classroom es which did not contain information . 


about ‘processes actually used in accomp1ishing academic tasks 
(e.g., studies of ‘cognitive style) were not given primary 

ot y 7 _ $ a .: 
attention, . ; . _ ; 24 


eon, Snore 


. > ty tees ones eee one nn’ 


+ Second, the eeneep tint model itself, as it evolved 


during the praieet, served as a: devige for sharpening and 
. . | : ’ 


. directing the search throggh thé research domains: That is, 


' 


Ts the focus of the project was onthe modet of mediating pro- 


x 


, Lo | 
.cesses in ¢lassrooms rather than on cataloguing available 


literature in each of the six domains, As the model began 
to take form, some areas of research were no longer consulted: , 


For example, studies in the field of reading whieh BO eNO Ot : aa 


on instantaneous signal detection, such as Gough" 's (1976) 
analysis of one second of reading or LaBerge and‘: Samuels" s o—. 
6 (1976) studies of automaticity, were eventually seen as only 


indirectly related .to the type of mediating model that was. 
- emerging from the project. (Such studies may be useful, 
g 
however, for understanding .teacher information processing ' in 


classrooms,’ See Doyle,-1979¢.) . Oo 


Finally, the broad definitions of Selected Area A ‘in 
. the NIE Basic. Skills Research Grants hanouiieenent oriented 
the project toward achievement in the basic academic skills. 
As a regult, studies focusing primarily on nOnaen oer out 
comes’ (e€.g., peer group solidarity or self- -concept) were not 
used ech olan * (Further information about the specific 
focus of the project is provided in Chapter 2()- . 


Limitations 


8 ; The review. domains were initially selected to-serve aw J 


: three ‘general purposes. .First;, it. was hoped that, the domains 
r ww’ ‘ 
. would provide direct and indirect descriptions Of how stp- 
Senta process information under instructional eewaiGions: 


; . : - o & 
They were viewed, in’ other words, as sources of "tracking" - 


: a ‘ ° vs ¥& 
data.about how Senne learn from instruction. Second, the 


domains were seen’ ‘as likely sources of conceptual ieenewoeks 
Y 


ret tor thinking about student mediators An yea ching, of teas swengge, 


e oe te * ae 0.5. Seuatic “paradjend for AMERED EC ESAG the. ro1® of 


a . 


‘ ~ student meata ne Pesponses in chine. Finally, ic domains 
-. were expected to be. sources of corroborative evidence: for 


f 


some of the propositions. about student mediation that | were > 


\ 


aig ; derived dpeculatively from, the model that wag béing developed, 


; That is, ghey ‘were to be se ion d for su ortia data! n=: 
, 7 archg Rp ig 


es cerning. the extent to which capabilities postulated a's 


“necessary for learning frqm classrooms did in fact op: pate 


we 


im the manner proposed by the model. . mf F 4 
_Thése expectations were only partially borne out ie the 


- ft ; project. Despite the vast amount of information available 
concerning stilenteeevirvial ly the entire field of psychology—- 

) “connect ing this information | ‘to instructional treatments , 18 a | 
| formidable task (Cronbach & Snow, 1977). This da Sopecltay 


true in attempting to account: for teaching effects. Much of 


. t a e 


7 oY 
the experimental a ae human information processing \is 


derived ‘in settings hat are clearly remote fromthe con- 


a 


ventional a [al its complex treatment. properties. 
‘ : ‘ : ; wW 


At the same time, the available classroom ‘data contai matiy 


substantive gaps. Aside, then, from the general problem 
trying to build a theory of classroom étieets using data 
from several sources, the project suffered from deficiencies 
within the data sources themselves. These limitations dq | 
‘not, of course, invalidate the.project. The serie ball Gunpases 
of the project Werat6 66 what could be done to extend the 
mediational framework with the available date ana to identjfy 


m { 
e 


- areas that need ‘to be dudied. qhe limitations do mean,, 
Howsver:..4nAe Ne propositions about claSsrooms which enoreed . 
from thé project: cannot be interpreted as statonehts of fact, 
ey are’ at best reasonable hypotheses which await empirical 
validation, In Mhis sense, the orientation of this project 
nes serail from that which has characterized 
“recént eevdews of research on teaching’ effectiveness. (e.g.., 
Dunkin & Biddle, 1974; Medley, 1977; Rosenshine, 1971, 1976), 

: a ae _— 8 a rie a . 


A Note on Method. | - . “« 


The colceDcuat work of the projet was directed toward\. 
bringing Popether research on prose comprehension and 
Pesearch on eEeeaTOeR processes. in order to trace the connec- 
t ioti between classroom events ane outcomes: ‘Abriet deedwipe 
"tion of e-orlentation and maenees of the conceptual phase = ¢ 
: Of the | roject ea explain _— fiend two areas were combined, 
; . Knowledge about suman ooenon or aca processes 

has typically been epiaee ‘2 ‘ienchine ina prescriptive 
techs (see Bvunen, 1964). fitout ion about the effects | 
of paseaee structure of abottt encoding strategies euch as . , 
imaging or elaboration has -beeh used to plan instructional | 
programs Or train Students to be more efficient lgarners, 
(see, @.g., Forehand, 1974; Rohwer, 1972; Weinstein, 1977). 
In thé field of ween, tok example, a large amount of: 
research is being done én the process of composing (see, 
“Baier Cooper ae Odell, 1978). The justification for much of 
vs oo. this work is that it watt prowsde guidance in destign ing | 
| instruction ‘to _tonch ing composition. The emphasis, in other 


J dl :4 


10 - | _ = 


ERIC > ro he 1g | | a 


Soa : a: -* : “ , = pat 


design a davten match seeuees instructional conditions and 


‘ , the learner (Glaser,-: 1976; Snow, 1974). In’ oa wanneri 


descriptions of classroom practice have typicall en 
gathered as part of investigations clearly focused on estab- 
lishing a ie teaching (see Gage, 1978). 
| rhe primary concern of, the. present project was the con- 

- struction of an Sipiavatory model to guide thinking and 
generate hypotheses abottt teaching effects in. classrooms. 

' . That is, the intention was té describe how teaching effects 
occur rather. than establish a set of srules for how to teach. 
effectively. As a regult, research on eTapevoon processes 

ss on human cognition were used for description ‘and expla- 
nation rather ean prescription. | | 

- . To accomplish this explana tory purpose, research on 

classroom proctakes was used to describe the event structure 
“of classroom environments and research on information-pro- 
cessing was used to define hypothetical mediators: necessary 
to meet the demands. embedded in classroom’ events. This 
ude -building process was certainly ‘not linear. Research 
on. prose conprehenaton often provided new possibilities for 
interpreting classroom data. Similarly, classroom descrip- 
wees would signal possible areas of regearch on information- 


process ing that needed to be explored. ‘In actial Re CUneS 


then, the two areas were examined simultaneously and connec= 


tions were: made as they became aQperenhs 


‘ ~“ 


» 4 w 
LS * 


here to orient the reader to the report. 


_ ff 


The analytical focus of the project was on the inter~ ‘ 


action of environmental demands and informa t ion-processing 
Copabi lites This emphasis ‘on <cauiecnmatenenneier elas 
ieanhipe was stimulated by the work in &cological. psychology 
(se® ce. Ze,  oantn, 1977; Gump, 1969, 1975; Shaw & Bransford, 


1977; Willems, 1973, 1977). A fundamental premise of this — 


- ecological — is that behavior, ihcluding thought, 


becomes turned-to the deman and the resources of a pdrtic- 


af 
ular eevenies To understand ehavior, therefore, an inves- 


‘tigator must carefully analyze ,the environment. in which the 


behavior occurred, From an ecological perspective, the 


4 


classroom is seen as an ordered and bounded settyng with 
: : d 


demands unique to that, environment. In addition, an eco- 


~ 


logical analyais of classrooms is oriented to group phenomena-— . 
to understanding how the classroom’ system works rather than 
to predicting the Bbelinvior of individuals. Finally 4 th the’ 
ecological orientation to classrooms is: fundamentally 
natuval fotiepthat 4 is, the cmphasia is on determining why 
naturally sccnmeing practices persist rather than on flow. 
these practices can be changed, (For a similar approach to 


{ - 
the analysis of environment-behavior regularities, see 


Tinbergen, 1972.) - . 


cresnieetren of the Report 


n” 


The pema cade of the report” is organized into four 


chapters, A; brie description of these chapters is given 


a rr an i 


, 


q 


Chapter 2 contains an analysis 6f treatment theories 
that operate in research on teaching. ‘These theories arf 


, Often implicit, yet they guide; ‘thiiking about how teaching 


“HY - 


effects occur. Such theories have aaa for selecting. 
variables and interpret ing findings. in atadiey of. teaching. 


An analysis of, thesg theories serves ‘to Sharpen the focus 


' Y ad el 


of the present project. » | ” & 


. Chapter 3 PECHp NTE the essential features of a cognitive 
ede of student mediation. The core of this model is built 
around the concept of task. It is argued that this environ- 
mental unit Shapes the operations Students use to process 
| information and guide their interpretation of classroom . 
pveites A clear description of tasks provides, therefore, 
insight info-the ‘student processes that mediate tedching 
effects. The shapier wise contains an analysis’ of different 
> 


types of academic tasks and their relation to outcomes of 


, 


instruction. This ‘*nalysis provides a description of the 


basic elements of the treatment theory which emerged from 


\ 


the sraject. ° 
a ol : . 


’ Chapter 4 focuses on ‘the transformation that takes 


b i 
place when academic tasks are embedded in a classroom environ- 


0 ' *s 8 


ment. The analysis is directed especially to the consequences 


, ‘ 
of classroom tasks for students. These consequences are | 


” 


defined in terms of the ambiguity and risk ‘Associated with 


different kinds of classroom tasks. The chapter sies explores 


« 


the semantic structure of classroom events and outcomes, The 


a 


analysis is directed here to the factors influencing the 


? “ ° 


ERIC 


1A FuisToxt Provided by ERIC 


a 


Ane 


meaning students attach to classroom events and to the way 
oe : 


. \ 
_ Knowkedge gained ton accomplishing, classroom tasks is 


‘ integrated, . ; : . ; 


t 


In the ‘final chapter, the model,of classroom tasks is 


applied to teaching effectiveness research to interpret. 
‘ \, ¢ 


existing findings and. suggest directions for further inquiry. 


Particular emphasis is given to studies of the types of tasks _ 


“ 


students encounter in classrooms and the ways in which these ~ 


tasks ate administered. 
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a 


. TREATMENT THEORY FOR RESEARCH ON TEACHING ~ b 4 
o. ; | “In cay respects students are my thical ge a in . are 
_ ~~ . research on teaching. - “although some early interest in ; ; 
if f. recording student behavior was apparent in Jayne's (1948) io 


t 
study of effective teaching, the bulk of process research 


in classrooms “has focused on teachér variables. Asa 


result, little evidence is available concernin sudo 


processes in classrooms, Nevertheléss, students eee 


lurking beneath ‘tneirtace of research reports, rt is 


a known that measures of student’ entering abilities typically 


. 
” * 


account for 60 percent or more of the variance “in-achieve- 
S : ’ . 


. 


ment (see, e6.g., B. D. Anderson & Kaplan, 1974; BOETENer 


1976; Stallings, 1975; Walberg, 1971). And, especially : 


when interpreting findings, . investigators often EnVORG 


& . 
Student processes which presumably are elicited or shaped 


~/ 


by particular patterns of teaching. "Teacher enthusiasm, 


‘for instance, apparently inspires student enthusiasm which, & 
\ 


in turn, makes subject matter more relevant and learning’ 


more @6njoyable, Implicit assumptions about studerts ane 


of'ten used, in other words,. to tie tekching variables to 


c 


° achievement, 


‘ 


Mediating assumptions form the core of a treatment 


theory, i.e., an explanation of why certain classroom con-_ 


ditions affect student learning outcomes in particular ways. .~ \ 


t 


2 : 
; A fully specified treatment theory does .not exist for 


research on teaching, and it is probably premature to ‘ 


— 


. 


; research on teaching, The purpose’ of this chapter is to. 


> ‘ ‘ ‘ . i 
attempt to.build ong with the" availible data bawe, (S60 =. 


: r a) 
‘Brophy, ig}9). Nevertheless, a number of assumptioria: about’ 


. how teaching treatments'work operate in the field of 
ae , Rear ; m 
} 


¢ 


y * review ‘these assumptions: because of their direct relevance 


¥ tor understanding ‘student mediating responses. in ‘teaching 


effectiveness. (Duke, 1978, has reviewed implicit prokess 
“theories that ‘purp Srtedly explain school discipline ‘prob- 


lems. ) 
'S ’ 


The ‘Domain of a TreatmentJ§Theor 
be ; + . wr “ 
At the heart of teaching effectiveness research is the 


a 


search for process—produ¢t relatiorts a i.e, relation- 


ships be fween teaching processes in the. Ciaasroon: and Student. 
A 


3; ’ 


aelievonent (usually in the form ‘of academic achievenen ys 


Two steps are followed in identifying such relationships. 
4 %. S a 
First, classes are ranked of the basis of mean achievement 


adjusted for initial differences in entering ability. . : 
Second, differences AMODESCEASSes on teaching processes 


measures that are associated with achievement wank are then 
: jidentd fied. In other worts, process~-product research seeks 
’ * & 


to "explain" between class differences in achievement by 


identifying between class differences in teaching processes, 


The result of this kind of analysis, is a’ list of classroom 


‘ 
conditions or characteristics ‘(teaching process measures 


, 


aggregated across observations) that correlate with,mean 
athievement (usually academic achievement) for the class 
at the end of a school term, 


an 
a7 


16 Wy - ! 6-4 | 
RY 7 : 


a ae immediate empirical question. in teaching effec- me 


vivenoss YeseArch is; Dd process-praduct relationships 
"s . exist? Theeravailable evidence supports the conclusion that ; 
C 


e e 7 } id ; e a 
4° Process-product relationships do exist although: their geh- = 


\ 


4 erality. is probably: less than ‘was’ often anticipated when 
(-- suéh research began (see Brophy,. 1979; Good, 1979; posens 
shine, 1976; -on eae expectations in this field, see 

“YoyIeé,” 1978a). The theoreticaI” question is: ‘How ‘can that ~~" "> 


be? The conceptual problem, in other words, is not .whe ther 


ce “Product relationships exist but how teaching pro- 
cesses in classroois affect learning outcomes if the 


direction specified by the empirical findings. © The. answer ; 
, : , "4 ‘ * 
ee "4 . to this theoretical question requires a.process model that 


connects téaching events with outcomes, It requires, that 


oN 


ia a theory designed to explicate’ known rela- 
tionships between processes and products. such a theory 
/ “ should be useful in integrating separate process~product | 


“yelationships into a larger framework, distinguishing 


¢ 


between real and spurious process-product relationships, 


~ and guiding further research by predicting likely precess- . 


v ‘ on ‘ 


product Pose; SONBN TES that have not been found by casting 
broad empirical nets. - | ‘ 
There are two key points to renews ine this dias. . 
cussion and throughout the present report. First, teaching 
effectiveness findings exist primarily at the class level. 
Some attempts have been made recently to move the “analysis 


\ 


to within class differences and these attempts will be . 


: e — + 2 17 a an ; 
ERIC ra _ #4 —_ Se ae 


th ’ : 
¥) be td 


, discussed eas int this chapter, However, unless instruction w, 


oe 


is eomoietely individualized, the theoretical problem is 


sti owe of expla tnine how condi tioris which characterize 
> 


v mn a 
ty . 


a class over’ several ee can: affect outcomes for a. \ 

= | group of students at, the end of that )per iod. Second, 

. Peneoretica research cannot be used to decide whether *there 
nee teaching effects. This is iene question 

“answered: by ~ the -procedures™ ‘of process-product”™ clay ae 


: f 
Theoretical work: ad. directed, rather, to explicating how _ 
— ' 


teaching | ff cts! occur, | 
5 ’ \ = 


WH 


in Research’ on Teachin 


1s 
‘ Theoretical work in the field of teaching, broadly ( 


~e 


conceived, generally takes two forms: (1). the’ ofstruction. 


qe 


of an ordered list of variables; a (2) the a application of ~~ 


explanatory medeis derived from such disciplines as psy- 


’ 


chology, Sociology, oF pilosephiy: Whaat follows is a brief 


discussion of these twQ- -apprdaches to provide a perspective 
% 


on treatment theories in research onfetfective teaching. .. 


7 


‘Ordered Lists of Variables 


The most common approach to organizing knqwledge in 


? the field of teaching is to construct a schematic aiaeram 


° a 


', of the variables that presumably ingiacnes classroom . ua’ 
|" processes and outcomes, The most ambi tious attempt to 
cons vEnch stich a diepean was ade by. Ryans (1965). Other 


‘vexsions of this approach have been produced by ' Dunkin a d 


Biddle (1974) ahd by McDonald and Elias (1976). . 


i 
os . * 


"models" of teaching usua 11¥-contain: 


These diagrams 


three broad categor s Gt variables: 


» * 


w 


AS 28 
Presage va lables - paces teacher character-—-_ 


ee 4 a - isttics _and Jtraining experiences, ' J 
- — Proces variables - including the types and free : ; 
eee ee 


» quencies oF teacher “and student behaviors: in 


a _ ieueteene. 7 . : ss 7 
3. ‘ Product variables - including measures of academic 
i . | 7 achievement, attitudes, and long-term accomplish- 
“ments. 7 . ( : 
In their model, Dunkin and Biddle ,(1974) added . 
another dimension: . ( _. . 
as ‘Context variables” - including eee abuts of stun | 
dents, the- school, the community , aga the class- 
: room -(class size, saterieta, etc.) a 
. In the afitna] form of the diagram, these classes of. variables 
are arranged on a page and arrows are drawn to indicate 
‘probable associations among categories. | In most cases - . 
; presage and context variables ane displayed as factors ; ‘ 
. affecting ‘classtoom processes, and procesg variables are 
seen as factors influencing .the outcomes or products of 
Peacoat. i is also known that student attributes (as | 4 = 
a Seontext# Var tabley are “strohgly ‘associated with eaves = 
a ment. a oe 7 : 
cf : ice ctegran have led to better dake by mapping’ the 


terrain.of research on teaching and suggesting .variables 


a 4 " -' that have been “included in teaching effectiveness studies 


. : ° 
* .. * s 


’ - Bs ‘ é ' 
(Brophy, 1979). Such maps dd not}, of course, explain‘rela- ~-: 


" tionships or. account for causality. nar 
- ( ; n. | = 


joviva tive Models - 
a acme 


| ae | . A*second common approach to theorizing in the field ha 4 
of teaching involves the uge of models derived from seca 
science disciplines, -primarily phychology. Indeed, the ' 
value of these models fs often claimed on the grounds’ that 


4s, 


they” are ‘YVinkea with systematic and _presumably more | ooo 


research on nenat behavior. _ a ee 
“Nuthall- and Snook casts) identified three broad Miamecs *. . 
‘of models ef boachine: (2) a penavicE control nati aaa 
| én the Goosen: ‘studies of léarning ae Skinner: and others; 
wt (2) = discovery- Tearning model based on the more cognitive ™ 
, Fieesics of Bruner and others; and (3). a rational model 
, derived from more philosophically érienited analyses of cog~ 
Nition afta he Similar Lined, nov ae, Mee . 
_—- ; a 


(1972) *catalogued 16 mowels of teaching ranging 'from‘socia 
5 : 


interaction models of Thelen, Massialas.. and Cox, “and the . 


t e 


ee o 


National Tra ining Laboratories; information processing | ' 
models of Bruner, Ausubel, and ‘Piaget; therapeutic models " 
of Rogers: Glasser, and Schutz; andthe behavior modi i~ 
cation model of Skinner,- Additional models hale been . , 


developed by Easley (1977). 7 —— ) - en 


' These derivative modéis are.full of presuppositions 
_ ; abou prages®tproduct relationships, but little supporting.” 
data ‘are typically given, In most instanced, “the models 


are used, prescr iptively : ies for cael ways 


. F 
a : . 7 . * - f= 


of ‘teaching. -or as arguments. for’ Ehe impor tance, of partic- 


“ 


“ular mands ‘of learning eqals. ‘The models are uséd, ‘ there-" 
faue,766 exterrial criteria: for judg ing the BUGQUACY ef , 


existing pracy ices or the legitimacy of existing goals for 
. t e 
schooling. Much of ‘the ‘rhetoric, amd even some of the r. 


r 


research, surrounding the models is* designed to persuade 


ra ther than describe or explain. ‘I addition, training 


_ 


progyams are often created to enable teachers to learn how 


® 
"Pe. pentova more ‘closely to the dictates ot. ‘the ‘model. In 


— | 
7 . 


an extreme form, the prescriptive attitude. ‘has prompted 
the recommenda tion that classrooms be redesigned | to. corre- 
spond more closely to the structure of the psychological 
ALpEEI wert (Glaser, 1966). . a 
Teaching effectiv®ness, researchers. Serdon posit broad 
‘¢ 


-explanatory models that define a priori a set of teaching 


conditions or educational goals (propny, 1979). They rely, 
rather, on findings from classroom studies of. process 
product relationships to formulate prescriptions: for 
teachers, Nevertheless, they, often borrow empirical gen- 
eralizations from psychology to account for a specific 

. process- _.. correlations (see,,e.g., Good & Brophy, © 
ozs). Ane character of the proposi tions used to. explain 

: - process- product relationships will be discussed in more 

apkets shortly « But first it is necessary: to. examine some 


a 


of the more general treatment assumptions that ee in ~ 
‘ 


teaching effectiveness research, 
: 4 


we 7 - os, 7 ; . ' 


ro he 


‘ 
: 


> 


° 


a 


4 


-— a a Treatment Assumptions 


' a 


“The field of research on effective ieachane is char- 


, 


vacterized by several hasic: assumptions “about causality in, 
‘ teaching. RSee Doyle, AaCED Ys nese are oie taken+for- 
granted notions .that implicitly eee the framing of 
‘analyses and the interpretation of results. - Three. of 


these assumptions will be discussed here, 


First, there is a presumption of treatment effects. for 


", pypéess-produét relationships.” when a correlation is - ¢ 


“N : : : ; 
a ae between a process vabiabile and achievement, it is 


o » y 
often oe assumed that a treatment effect has been 


identified. “since aaa variables are uty narrowly - 


“defined categories of teacher ‘behavior, such as clarity >} 


praise, enthusiasm, pErvactem etc. the: treatment. unit 


. a 


~~ al assrooms is assumed to be relatively small and any one 


ae 


study may identif ds large number of, treatment Vo eties 
y Y ’ 


\ 


Lees; Significant PEOreeneproauct correlations’. Pre-_ 


_ 


“sumably overall effects--i. ees between class differences 


in adjusted achievement--are bie result of a summation of 


the ‘small effects of @ach process VET EADS unit. 
& 


second, the search Hoe cratersa: of. effectiveness has, 


predisposed invest igators to assume that the direction 


» . 


causality in classrooms flows: from teachers to students. 


For example, in McDonald and, Elias' s (1976) oo of ‘: 
’ 
teaching, ‘teaching. pérformances are.conceptualized as 


y 


eee cedony events whose immediate Serece is upon student 


behavior, and this peleyaos in oil is the meecedon’ 
e. | ry 


4 


> 


ry 
a 


. 


y 


a 


Coa 


= . 
care © a 
] . % 


¢ 


: a » : 
event to the consequences of‘ learning" (p. 73), Asa 


Yesult of this orientation in the field, correlations 


- between teacher pohay ors ésuch: as enthudiasm or praise) row, 


a. _ 
are often interpretes-—despi te i admonitions--as 


s ~ a 


evidence inact these reacher behaviors cause students to. 
learn more , Teacher eneviore, “intother words, are seen _ 


primarily as treatment variables, 
; 7 Sk . ¢ _ 
Finally, there’ has geen a tendency in research Qn: 


_ teaching to look ‘for calises of student learning in ‘the 
a » 
interpérsonal aréna ot the classroom. There is a bias, 


sd 


in, other words, howuna interactive dimensions .of teaching, 
Thug, studies have ceuwea on the public behavior of 


teachers Gecturing, asking questions, praise, criticism), 

the types und frequency of. teacher-student contatts, and 
s : 4 

various amounts of student participation in eteeeroom 


activities. Treatment oe are assumed to occur during 


het fer-studert interactions. 
$ " ty e 
These treatment assumptions. are reasonable; without’ 


wan, process-product correlations are uninterpretable. 


For present purposes, however, it is necessary to under- - 


"stand that these assumptions are problematjc.. The fallowing 


a3 ’ 


discussion focuses on three aspects of the prep itenatae 
nature of géneral treatment assumptions’ in research on / 


r Pe f ~ . # 
y) ; te Se 
teaching. ee ie , ; . “ C a ; 


Firs. i procéss veep res are intercorrelated, Some 


- : a 
Sage cas 


process’ aes may be consistently associated with* a 
Fat 


achiovendit only -betruse: they are correlated with actual 


” ae ae " : 
® a 


” 


“dictor of achievement as if it had Pia le effects on‘ 


discrete teaching ‘variables associated with achievement vis 
ships into a unified treatment theOry. There are two 


process-product relationships (see-Cooley & Léinhardt, 1978; 


‘Soar, 1979; Solomon & Kendall, 1979), The second is to run 


, setting. Investigators from several: fields have pointed 


‘ ; : . - 4 


trea tment variables, | By themselves, they may have little ees 


or no effect on outcomes. Thus, to single, out one pre- 


outcomes can be misleading. For this reason, a list of 
“'s 

very difficult to interpret, ' What is clearly needed is 

some way to integrate ‘separate process-=product relat ion- 4 
b x . 

methodological appréaches being taken to this problem. The 


first is to cluster variables prior to the analysis of 


ry 


correla tions | on’ Orpen ote teaching. variables and then assemble 
variables bat are significantly related’ to achievement Loto 
a Ba ttern that appears to describe a, coupesite treatment 
model (seo Brophy & Evertson, 1976; Evertson, Anderson, & 
Brophy, 1978; Good & Grouws, 1975; Rosenshine, 1976). 
Clearty both approaches have’ limitations. It is likely, . 
however, that the second.approach captures actual treat- t 
ment variables better <ithough it may not provide an . 
accurate description of what the treatment was (Cf. Brophy: 
1979). | v4 - = - 

7 ) 


Second, teaching treatments dcecur in an interpersonal 


¢ a . + , ry 


# . ' 


] 
Such a "model" is not a treatment theory, i. e,, it 
does not.explain how teaching effects occur. Rather,ypit 


organizes a set of discrete predictogs of achievement. |  * 


t _ ‘ 


te 


ae 
‘ 

a : 6): 

. a ¥ 


é 


out that causality in interpersonal relationships is recip- 


au 


rocal (Bell, 1968; Fiedler, 1975; Gleason, 1977; Klein, 


1971; Lewis & Rosenblum, 1974; Ideber & Weisman, 1975). 


It is,reasonable to argue, therefore, that there are inde- 
' pendent student effects in classrooms. Thése-effects ale y.. 
likely to operate in two ways. First, there is a student” 
effect on outcomes: general ability ig likely to have an 


-effect on achievement that is independent of treatment. 


o 


Second, there is a student effect on teachers: differences 
: t ‘é 


in general ability are likely to be associated with dif- 


ferent patterns of student behavior in, the classroom, These 


« 


— Student effects complicate the interpretation of process- 


product relationships. For variables such as .enthusiasm 


and praise, it isequite (esemas that teachers are more 
enthusiastic with’ groups of high achiéving. students or 
that students who score high on achievement tests also 


behave in classrooms in ways that elicit teacher praise or 
; rs 2 . ' 
acceptance. Similarly, a negative correlation between 
. o 


management cémments and achievement may simply mean that — 
' stents who score low on achievement tests also behave in . 
classrooms in ways ‘hat require that a teacher attend to ~ 
management. It would®be inappropriate to aieune that 

: ‘ ‘ 
management comments cause low achievement. Adjusting 
achievement for entering ability and matching classes on 
other’ student characteristics can reduce the influence of 
these atudent effects on process-product correlations, 


Nevertheless, it is still likely that the composition of 


’ 
we 


25 Oo 


also d 


t | 
a nee influences both. outcomes: anil teaching processes 
(Cf. ‘Bieephiy, 1979), eRe ' 


Finally, teaching treatments are administered to a 4 


x 


group, in contrast to the situation in ,Psychological exper- 


iments. It is ‘difficult, therefore, to kfiow how the treat- 
ment was distributed to the class. Studies of teacher 
decision. making (Clark & Yinger, 1979) indicate that 
| often inténd to teach™to a group. Yet, teachers 


ferentiate among students in the nature and quality. 


ot their’ contacts (Brophy, & Good, 1974; Cooper, 1979), At 


NG 


“ihe same time, teaching treatments ‘in. classrooms are not 


individualized. Furthermore, contacts between an indi- , 
vidual student and the teacher are witnessed by others in 


the class, so there are likely to be vicarious treatment 


effects in classrooms, Ascertaining the distribution of a 


treatment to a class is complicated further by the fact that 


‘ = . 
descriptions of treatment conditions avadlable in process- 


product studies are based on an aggregation of process data 


across several observations, Such an approach may very 
well combine several different treatments into " composite 
deseription of a treatment that no one ever received ina 
given class. ms | 

This brief discussion suggests that describing treat- 
ments. in classrooms is a formidable.problem, Cer'tainly 


more information epee: the ae sequence of class 


sessions re required Renee an adequate description of 


» 


‘ : 6 
‘ . . - 


ad ; 
-treatment conditions in, teaching is possible, Until then, 
kL interpréting ‘process—product correlations is a perilous 
business. , | : 


‘ 
\, * The complexity of the treatment setting means that an. 

adequate [treatment theory for classrooms will -require con- 
structs.-from several d#sciplines. In fact, fiers is id 

‘ evidence of increased attention to teaching in disciplines 
Sige than Psychology. The fields.of sociology, e.g., | 
Schilechty. 1976) and. linguistics (e.g., Cazden, Hymes, & 
John, 1972; Gumperz & Herasimchuk, 1975) are especially : 
Nvominent in this movement. Several ijextivaters jive _— 6 
applied the concept of "work" to the analysis of class- 
room processes (see, e.go, Barr & Dreeben, 1977; Dreeben, 
1973; LeCompte, 1978; Westbury, 1979). Several studies 
have alga focused On the systematic analysis of discourse 
babtownas and language competencies in classrooms, with 
particular: attention to processes of negotiation (see, e.g.) 
iihacde Furlong, 1978; uw, 1979; McDermott, 1976; 
Mehan, 1979; Miran, 1975; shuts & Florio, ‘1979; Sinclair & 

. 
Coulthard, 1975). 
. At the present time, much of this work is scattered 

| ACrOsS several different research questions which ones 

have thelr origins in the parent disciplines, Me Keover, 

these disciplines bring their own set of implicit: treat- 

ment assumptions as well as conducts that were designed 

to explain prdcesses- in settings that are quite different af 


‘ 


from classrooms, For example, work goes on in- classrooms, 


4 


ae , 4 


: 4 23 


but a. classroom is cortainly not a factory. Whether these: 

imported constructs will explain classroom phenomena memanue 

to be seen, | Nonetheless, research from sources sinee ‘nea 3 - 
os psychology, will be necessary to unravel the complexities of 


o 


. : | 
classroom treatments... ; ae 


ue vacant Asgumptions 
+« Mediational assumptions in gosenuch on teaching 
effectiveness Wee cents implicit, reflecting the tacit 
- = a commitments of researchers in the field (Cf. Dunkin & 
‘Biddle, 1974). Their most complete expression is found 
in attempts to account for the selection of variables or 
to explain specific Hinanies from proccss proces studies, 
Because they are tied to specific findings, explanatory 
propositions about mediating processes are often isolated 
from Sach other and there is nd’ necessary consistency i 
across explanations, One investigator may use different 
_ theoried to explain different pcre OUEMABE eee e. gs 
Gecley & telaimede, 1978, pp. 47-72). | 7 / 
. « ' Two general mediational assumptions underlie ‘thinking 
in research on effective teaching. The ice emphasizes / 
student motivatdon as a primary mediator of student achieve- 
Peat in Siecavoows This assumption is widely used to ? 
explain teaching effects Sag to’ préscribe inprovenents in 
SuPriculun and instruction. The second assumption is based 
on the eoncept of practice as a necessary condition for 


learning. The focus on practice has become prominent 


recently as attention has turned to student behaviors in 
: . ‘ 


~ studies of teaching effectiveness, ‘Teaching effects occur, 


in other’ words, because teaching processes either motivate 


id 


ow 


students to learn or provide opportunities for appropriate 


practice, 


Each of these mediational assumptions is described and 


evaluated in the following sections. . ie. 
Assumption I: Motivation | aa - 


a 


“ 


“Perhaps the oldest and jeentasaly the nowt common ly 
used mediat Sonal assumption in effectiveness research ig’ 
based on the concept of motivation. Thee logic of this 
assumption is reasonably Straightforward, A desire to 
learn is a prerequisite for learning to take place. There- | a 


fore, instruction which is attractive, responsive to : 
- . » « on 
individual interests and preferences, and offers praise 


and support will be more effective. This assumption under- 


» T ¥ : : , 
lies the social interaction and therapeutéic models identi- 


fied by Joyce and Weil (1972). . The assumption is also 


wong 
undergirded by a large amount of laboratory research on 


such constructs as reinforcement (Glaser, 1971; Leeper & 
Greene, (1975; Lipe & Jung, 1971), self-efficacy (Bandura, 


1977); attributions (Weiner, 1976), and locus of control 


(Lefcourt, 1976), ~ 
td ii 


Within research on teaching, the work associated with 


interaction analysis (Amidon & Hough, 1967; Flanders, 


’ ° 


1970) As based on a-.generalized notion that. motivation is 
a ’ 
a central mediator of teaching effects.: The observational 


categories were constructed around the dimensions of 


| 
29 | “ : 


dewinatiss (or authoritarian) and hiveeva tive (or democratic) 


» ‘anPaenes styles.’ It is assumed that integrative or. 


i 


indirect teacher influence motivates students to learn and 
‘elietts the cee informa tion ‘seek ing and processing 
responses necessary for high levels of achievement. The 
teacher's use of indirect behaviors Grecentings ‘feelings, 
praise, accepting ideas, and perhaps questions) frees the 
student to Anitiate ‘ideas and pursue independent and 
meaning ful learning. On ue other hand, direct teacher 
< behaviors (lecturing, giving directions, criticizing) | 
‘ restrict ndePengent action and thought, reduce personal 
motivation, and obstruct ° nagbes= -order thinking and problem a 
solving. e emphasis, “5 other words, is On removing -con- | 
Straints, “increasing. pupil initiation, and providing — 
warmth and support (Flandery 1969) in order to elicit 
’ unspecified cognitive and affective mediators of learning. 
In many-respects the model on which, interaction analy— > 
“sis is based ps been used to prescribe a way of teaching 
rather than to explain a set of process-product correlations, 
Much of the research on interaction’ analysis has been 
oriented to “training teachers to be more indirect rather a4 
‘than weetietie the effectiveness of indirect influence in | 
classrooms. | ’ # ° | 
\. - There is a curious connection between interaction 
analysis iad reinforcement. theories, Strict contingency 


management or behavior modification formulations were 4 
: ‘ : 


never explicitly used by the pramary authors, of the 


* : - 


approach. Nevertheless, the emphasis on praise ‘and 


‘acceptance of student. feseenees often led to internet 


. 


od 


"reintorcement" sa Indirebt, teacher ' 
wy, 


behaviors presumably reward student responses and thus 


strengthen them, .: Hence, classrooms which score high on 


BY 


indirect a can be viewed'as classrooms in. which 


there is a large snout of reinforcement availabié to 


7 o 


ok students, Unfortunately, the observation system recorded 


r 


‘only the total amount of teacher praise and acceptance. 
“For a full reinforcement interpretation it is necessary 


' to know when praise and acceptance are, given and what 


oo * responses are being reinforced. * ( ‘ —_ 
gs \. 
Thege, 2 are ee least four other traditions in research : 
ie * 
.- on curriculum ahd instruction which are nnoee on mo tiva- 


tional assumptions. First, an emphasis on the beneficial 


effects of' freedom and pupil initiation is zoune among 


_ | 


advocates of open education and informal silaweroowe 


n 


(Barth, 1972; Walberg & Thomas, 1974), Descriptions of ‘ 


~ 
ae 


such prokrams indicate that there can be much less teacher 
directionof activity afid much more reliance on pupil 
choice and “Pustda vive than in.more traditional .programs 
(Resnick, 197@).. Second, the concepts of interpersonal 
™ Pet cen motivation, and rewards are often used to: 


explain, the potential benet its of cooperative learning 


. tegms bconeon, Blane y, Stephen, Sikes,’ &' Snapp, 1978; 


jomees &- Johnson, 1975; Slavin, 1978), Third a reliance 
q ; , . 
on motivation as a central mediator is also clearly 


Me =a ; 4 


evident in the analysis of differences in achievement . 3 


between whites and blacks (Banks, McQuarter, & Hubbard, 
1978), Understandably, thén, ‘motivation As. fen posited 
Sas 2 a, oy mediator of the 8fects of desegregation (Bradley & 
eo aan 1977). ‘Finally, the extensive work on student 
‘ ‘perceptions of: learning environments relies heavily on 7 


‘ * 


motivational constructs (see eee 1976). 


Assumption Il: Practice _ b %. 
' . The second nfediational “theoty in research on teaching . 


is based on the concept of practice. The logic is. that 
students must actually work with the content they are 


. . ee , +> . 
: expected to learn. Teaching processes which expose stu~ 
8. ° : . 


dents to the“content and provide sustainedfopportunities 


‘to practice will, according’ to this modelj influence 


achievement, _ . 7 
The simplest form of the practice model ig focused on 


ae the way informa tion, is presented to students, Studies in 
\ er 
this tradition move been directed to _the qualities of 


teacher lanatione: the frequency and types of teacher 


, 


questions, and several indices of content coverage, 


including opportunity to learn ene criterion material, © 
vO - " overlap between a a and the content of the achieve- 
7 “ment test, time allocated to different content, and the 
pace of instruction (see Armbruster, Stevens,. & Rosenshine, 
*31977; Belgard, Rosenshine, & Gage, 1971; Gall, 1970; Gall, 
. Ward, Berliner, Cahen, Winne, Elashoff, & Stanton, ‘1978; 


Good, Grouws, & Beckerman, 1978; Program.on Teaching 
: rues 
t 


32 +. bi 


- = | . _8u 


Et tectiveness, 1976; Rosenshine, 1979’ ‘Walker & Behaffar= 


\ 


Zick, 1974). The premise underly ing this wenk is tha't 


students must bé exposed. to the content, if. vey & are to 


: 


learn it. - P ; 5 ” -® , 


x ° ’ . ’ 


die 
A more elaborate “form of the Practice. model incor 


t 


pora tes a direct measure of wae behavior in classrooms, © 
such as attention, time oi task, or engagement see Fisher, 
Filby, ain Cahen, Dishaw, Moore, & Berliner, 1978; 
Loma x & Cooley, 1979; ‘Rosenshine, 1979), cate form of 
the prac ice model , media tional xeutuptlone are‘ more 
explid it. earning venules from what students do, from. 
“pupat, Pursuits” (Harnischfeger & Wiley, 1976), CRere> 
tionally, what students” do. is usually mesburdd: by some 
indicator of the time Spent ton task. Teaching pheeesaes, 
in turn, are seen as one of the factors that affects the 
amount of time on baile, Teaching effects, then, are 
mediated by engaged ‘emma, > € | 

: ern time can be measured globally as a class 
average Of attention for an | observational period. A more 
refined wopeeneti to meaSuring engagement also records the * 


efreunsianeés under which attention occurs, Such an . 


approach includes a consideration of the quality of stu- 


dent engagement. In the study of "academic learning time" 


(Fisher ot al,, 1978), for instance, three dimensions were 

measured: engagement, the content being studied, and the 

difficulty level of the material for the student, . Academic 
‘ : | 


learning time is recorded as the time spent working ata 


ef 


a 


« 


4, 
ot 


a Student 


(Weinstein an 


‘aware that diffdarences in_toAcher behavior along these 


high level of success with content covered. on the criterion 


a 


test. The more pik of this nnd of engagement that are # 


accumulated, the more | the secden pear 


The concept of piaetice Ge also us ad to explain the 


-. 
differential effects of teacher expectations on ‘student . 
_achievement (Brophy & Good, 1974; Cooper, "1979; Good & 


“Brophy , 1978). In this Can: both motivational and, prac- 


tice diwensions are Cees The basic argument is that 


teachdr expectations io a student's performance aaa ; 


the quality of teacher-pupil contacts. ‘The qualaig: of ances 


¢ontacts is defined by such dimensions. as the content and 


frequency, of contacts, the type of jueseiane syste to 
\ ‘ : . / F 


% 


\ . ( ; 
»\the amount of time a teacher waits for an 


ansWer, and \the type of feedback a student receives. 


( 


r 


dimensions are assaciated with different achievement levels.) 
The nature of a Clearly determines the : 


number and quality of the opportunities to participate that 


a student receives, ‘In the, case of low expectations, a 


‘student. may not be-given a chance to- practice relevant 


* 
skills. The quality of teacher upil contacts also affects 
ae x 


a student's seit ~concept, ae and beliefs About 
eons -outcome relationships, These factors, in turn, 
‘affect a student's willingness, to partidipate in academic 


. 


work by volunteer{ng in a discussion or t 


ing to wark an 


“pssignment, In ather words, diotivational effects on 


* 


Hiddlestadt, 1979, found that students are | 


rf 


F achievement are mediated by practice, From this ‘perspective, 


* 
\ 


effective teachers presumably provide students with the 


- 


opportunities to Participate, encourage them to use these — , 8 


\ 


¢ . a 9 ose : : 
opportunities, and give them clear sl ineieudtiong 


and: eye ee so that correct responses are learned. 


t 


- 


; Support for Mediatignal Assumptions ' : . 


o In this section, the sapien support for aodiational. 


assumptions based on motivatdon’ and practice ‘is agseased, 
Geapite the clear appeal of. motivation, tise evidence 
for tni's mediational assumption is not especially impressive 
from tne perspectives of process— product research, Mot i= 
va olen variables clearly. differentiate between, high and Low 
guntever. “ace, Soe: 4 Barein Se Nevertheless, sy 
‘teaching process variables that appear to be associated ‘ | 
; with motivational .constructs have not consistently prédicted 
learning Cuteones.s Few of the interaction analysis vari- 


. ables, for instance, wére*found to be correlated with 
” academic achievement, especially in the early: elementary 
grades. ‘The ‘data suggest, rather, that direct and 


; > 
structurd@d teaching of content is related. to higher achieve~ 


5 
b 


ment in mnone eee subjects (see Brophy, 1979; Good, 1979; 
. Medley, 1977; Robenshing,, 1971, 1976, 1979). Indeed, in 
Cooley and Leinhardt's. (ag78) study, the "motivators con- 
‘etr ct,' which contained measures of curriculum adaptability 


and. ractiveness as well as ‘indicators of interpersonal 


-Support, was only weakly associated with achievement, 


~ 


2 : . ; : . : : ot a og 
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4 ; ° ‘e 


f 


_ whereas the- amount of content overlap between the curricu- «| ? 
, . ee: : . 2 — 
24, ~ _ lum and the achievement ‘test "was the impor tant predictor 


of gain" *(p, 32). < | . 2 


- ‘3 Pom ' A orisha pattern is syaeent in the ete: areas in : 
which ieabenee onai programs are built on the: aaeunntion 


aoe 


that motivation is a primary een Koes Most of the eval- 


a, pat ive data suggest that “informal programs and open class~ . t 


) ay 


rooms, which presumably engender higher Notation to. 

- learn, do not enhance academic achievement. 3 ‘On Ame other _ 
hand. formal, ‘eeuerared programs appear to have positive 
effects (R. B. Anderson, 1977; Becker, 1977, 1978; Ben-- 
nett, 1976; Horwitz, 1979; Traub, Weiss, & Fisher, 1976; 


Wright, 1975). The‘ research On cooperative teams and’ 


individualized programs mise inddeaves that adndewic-. 
‘ achievement is enhanced ‘to the extent that academic tasks . 
‘are clearly, structured and accountability is high (Cohen, 
_Intili, & Reppin 7 ‘1979; Slavin, 1978). oti vations! con- 
ditions by themselves do not. appear to be sufficient for 
academic achievement in classroons( These results may 
reflect the fact that a large amount of pupil choice leads 
: to the decision by some students not. to. participate in.,the 
treatment at all. The iveutacnt may: not, therefore, apply 
warnormty to all participants in informal or high option 
settings (see Stodolsky, 1972, 1975). In additign, Good _ . 


. ‘ ; 
and Beckerman (1978b) found that student engagement was 


° 
. 


higher on work the teacher assigned than on work the stu- 


: dents chose, . : ? \ . ; * ° 


yh = 


° 


- 
: 6 
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In: “many instances, advocates of the motdvational 
nypdthesis point to nonacademic outcomes, such as’ improve- 


ments in self-concept, a Ube Meee), and interpersonal 


» 


deeatiation, as” the ma jor effects of their. PEO r AME: Here 


the evidence fox® positive ‘treatment effects is stronger: s 
i Q \ 
proGrans designed to motivate appear “to affect motivation 


variables (see Peterson, 1979). This pattern of findings | 


raiges some Giestions about the motivational hypothesis, 


- however. If motivation is an independent outcome, then it 


is aitticult to argue that it is a mediator of achievement 
in classrooms. oa 


Regardless of the validity of-this argument, the , 
4 : : es 


evidence suggests that motivation alone is not a ®entral 
mediator of process~product cena Piono wipe: This is not to 
say that motivation is not involved in school learning. . 
emtadiiy motivation accounts for students’ decisions to 
parser pave dice asavcon. tasks and Theas petsierence at 


these tasks. But motivation has not been every useful . 


¥ : 


construct for eer etnre teaching variables that are Be08. 
predictors of academic achieyerient. The motivational 
qualities of classrodms, defined in terms of attractiveness, 


— 


responsiveness to.,interests and preferences, and the . . 


-amount of pupil freedom, do not appear to be. independent 


causes of student achiévement. 


A better empirical case cafi be made for mediational 


° 


x assumptions based on the concept of practice, Teacher “ 


clarity appears to be consistently related to student \ 


« 


achievement (Roxeushine, A971). Recent stydies have also oo 
found that several measures of content coverage, such as “the 
0 4 “opportunity to learn criterion materia‘, sveiiag between 
curriculum and the content of the achievement test, time 
actually allocated to instruction in specific content,’ and 
the pace of instruction, are positively related to learning — 
outcomes (Good, Grouws; & Beckerman, 1978; Rosenshiné, 1976, 
1979). Presumably such classroom conditions provide for 
more and rte tenetics. 
74 | ‘Empirical support for the variable of engagement-~a 
more direct measure ‘of practice--is also available. There. 
. is fairly consistent evidence vhat students who pay atten- 
tion, compty with rules and procedures, and actively 


f ts, participate in academic activities also learn more than 


students who do not Sxhipat these qualities (Cartledge & 


~ 


“Milburn, 1978; -Hoge & Luce, 1979; Lambert, 1977). Sindipely, 
students who accumulate more academic learning time tend 


; Seria: . 
to learn more than those who do not (Fisher et al., 1978). 


a “In other words, students ¥hio practice more appear to achieve 
mote, ©The evidence for behavior-achievement relationships . 
is not, of course, conclusive, ‘Neither attention (Hall, 

“Huppertz, & Levi, 1977) nor participation (Power, 1977b) 

‘re always related to achievement, one the "time-on- task" 
variable needs to be carefully iibecpieied (Lomax & 

Cooley, 1979). Hoge and Luce (1979) cenclude rom their a 


comprehensive review that, ‘lat best, only moderate degrees 


of 


2 oe f 4 
association have been established between classroom . ss 
: . * 


& a 


. behavjors and academic achievement" (p.- 493). ‘They further 
_ Pf } 
argue that "there remains considerable uncertainty regardin 
factors which mediate the behavior-achievement relations. 


and considerable uncertainty regarding the nature of these 


relations" (p. 493). 
‘ . 4 i 
Although practice would seem to be necessary for 
achievement, there is less direct evidence that practice 


mediates teaching effects in ae: There are two 
st, 


reasons for ‘this state of affairs. Fi Bn 


a measure of practice, is confounded with .studenf ability 7 
and inclination to engage in academic activiti¢s (see | 
Campbell, 1974; Metz, 1978). Students who score high on 
achievement tests are also likely to pay attention, comply 
with rules, en pieiaate in classroom activities, make fewer 
errors on assignments, and give fewer wrong answers to 

- teacher questigns. This confounding is important because 
in analyses of the relationship between engagement and 
ee the pupil rather than the elaxaroon is often 
the unit of analygis. .As a result it is oftén difficult 
to disentangle teaching effects from. student effects when 
attempting to identify causes of achievement. Along these 
lines it ie. ipiesoutine to note that in the study of ae 
demic learning time (Fisher e't al., 1978) ,' wileea ed. time 
(a measure of content covered) and ‘engagement rate fa mea- a 
sure of sndene ben aon were, as separate variables, 
more atrongly correlated with achievement than engaged 


. : . r ‘ 
time,: which was the product of these two variables and 


e 
> 


¢ 


o- _ 7 . 39 ds j ’ 


thus a more specific measure of time spent practicing ’ 


4 2 
¥ 


content. 
see ond, it hag Bees! sadtter ,to connect student behavjors ° 
with: odPeones | than it has been to <Gouneet teaching processes” 
to student behaviors. There is some evidence from’ process-_ 
process studies that engagement varies with different class- 
- room formats: student involvement appears to: be higher, 
for example, in teacher-led whole class activities’ than in 
self-paced seatwork (see Good & Beckerman, 1978b; Gump, 
1967; Kounin & Gump, 1974), In turn, there is evidence 
‘that in basic skill subjects the use of whole-class formats 
is correlated with achievement (see kvertson, anders e 
Brophy, 1978; Rasenshine, 1976, 1979). This js suggestive 
but not esidilieive evidence that eneeesient medte tas the 
effects of whole-class instruction, assuming ether selection’ 
. aséiudons are not operating--e.g., that teachers use apne 
wholes -group instruction wifh high ability seer More 
direct observation of this connection ae a siagie study 
is needed to verify where engagement mediates, the rela- 
‘tionship between whole-class instruction and achievement. 
In the BTES study of academic learning time (Fisher- 

‘et al.; 1978), the interrelationships among. teaching process 
variables, academic learning time, and achievement did not 
‘clearly support a mediational interpretation, | The piboteeet 

results were flor teacher self-report ot wating variables; 


the observed teaching process variables were less con-~ — wh 


sishentiy related to the full. academic learning time 


. : _ 40 : 


ri 


variable. Some of the; process variables related to achieve- 


a 
ment were associated with only segments of academic learning 


“time, Siuitarily some process variables were ed to 


engagement or error rata but not to aehhen omeie: The 


4 \ 


authors eoneinden that "ALT (academic learning time) and 
teaching provess variables contributed relatively inde- 
pendently to the prediction of achievement" (pp, 7-37 to 


“, 


7-38). Partly for this reason, the authors argued: that 


‘"Both ALT and achievement are incomplete but useful 


a 


measures of student learning" (p. 7#34). It would seen, 


then, that academic learning time is an outcome of teaching 
rather than a mediator of teaching effects. F 


Finally, research on teacher questions is even more 


problematic for the practice theory of, mediating processes. 


4. - 
Studies in this area have not shown that exposure to higher- 


cognitive questions is correlated with higher-cognitive 
achievement‘ (see Dunkin & Biddle, 1974; Gall, 1970; Program 
on Teaching Effectiveness, 1976; Rosenshine, wees 
1979; Winne, 1975). One recent experiment found, or 


PEN Onee that students who ROCEAVCE 25% and 75% nechey 


\ ' 


eoeni tive questions learned more than students who received 
50%. higher cognitive questions, Moreover, "students in the 


25% HCQ treatment eur eensouied students in the 75% HCQ 


treatment both on .the mayor acquisition and higher 

cognitive measures, . .'' (Gall et al., 1978, p.‘196)., In 
. n . 

the, case of-+ teacher questions*it would seem that oppor- 


tunities, for practice do not lead to the type of achiéve- 


ment that might be expected. : 


Coo et 41 ) 


en £9) 


In summary, the available data only partially support - 


the premise that practice mediates teaching effects in 


classroom environments. The construct is certainly a 


plausible medYator but an understanding of how practice 


operates in classrooms awaits more detailed obsérvation 


e : 


and analysis. 
An intorestane pattern seems to have emerged in the ” - 
voview of media tional models in this chapter. Many of the 


variables around wnten explanatory models are built-- 


° 


noe eee and engagement -differentiate reliably between _ * 


ae and low achieving students. A similar pattern is 


e 


sgn in studies of more specific levels of information 


processing: successful: learners’ ext¥act information , 
efficiently from #¢ imulile, displays, encode and rehearse 
the information’ appropriately, are less easily distraated, 
and are flexible inf adapting to the changing demands of — A 
learning tasks (See, -«. { parese, 1975; Edfeldt, 1975; ) 


ica & Hower 1965; Silver, 1977; Smith, 1967; Willows, 


1974: wi PLenbert & Faw, 1975). Moreover, successful learners 


oo 


ea to use these learning strategiag spontaneously, with ~* 


little special prompting from a teacher or an instructional 
i} 


program (Brown & Campione, 1977). n 


‘In a mediational so to effective teaching, 


. 


information about processes that differentiate between sy. 
high and low achievers is often used to explain process-=-_ mae 
product correlations. - Thus, teaching variables that ae: 


¢ 


correlate with auitovenent are presumed to’ do 80 neous; 


4 


e processes and differentiate between high and low achievers, ' 
In this way engagement, for example, is used to explain 

‘ the effects of direct jnstvaekion, Since engagement cor- 

relates with achievement, direet instruction must be 

effective because it increases engagement. - uy 
This form of thinking in which student attributes are : 

used to-explain teaching effects is'very:close to ane ap eds | | 

tude-treatment .interaction (ATI) model... The research on 

eal aatadeieewenent interactions has been extensively 

reviewed by Cronbach and Snow, (1977), and such a review 

need not be repeated here. Nevertheless, the ATI model 

needs to be discussed because of its close as#ociation 

with a neaing process paradigm and because, on the 

surTace, it appears to offer a way to identify processes 


that media te teaching effects. 


ie 


Apti ude Treatment Intera@tions 
The idea that chiractéristics of students SnCEaCE 
Oo. with Leaching "neghods has a long history in education - ‘ 
3 | (see Hunt, 1975;, Mitchell, 1969). ane logic ofthis work 
is that aptitudes of siudeivsssine bathe ability, atti- 
: tudes, and personality dimensions such| as self-concept, 
anxiety, and conceptual style--interact with characteris- 
tics of instructiona} treatments to determine oltcomes, a2 
‘ “Achievement will’ be greater for. gee 3 a endeNtS pre-- . 
sumably, if students are matched. to treatments which are 


compatible with their aptitudes. It might be hypothesized, 


\ for instance, that atudonte with high anxiety or low ‘ 


° 
4 ‘ 
‘ : 


ERIC 


r 


: A a ff 
' ™ ey a 
initial ability will achieve more fr m\instructional pro- 
cedures that provide SPC rune and guidance than they will 


from procedures that rely primar ijy: on woe -direction, 


One popular matching model focuses on a personality. ( 


en a enone as ‘cognitive style or conceptual eats ; 


_In this area, tests have been developed which differentiate 


perceive their environment enndy tice lay: “items. ane oe. 


\ : i ne cee 
chee ways (see Cronbach & Snow, 1977). ° First, oi, theyeastg a 


ovat, 1976; ‘Witkin, Moore, Goodenough, & Cox, 1977). 
among students on such dimensiong as field dependence 
independence or reflective-impulsive tempos, These 
dimensions appear to represent relatively stable preferences i 

for perceiving and processing information, “Reflective . Mae 
thinkers, for instance, take’ longer to respond‘and are nore il 
analytical when identify ing amb iguous figures than impul= *.” ge 
Sive En Snhors wae meppond rapidly and frequently guess. 


7 


Along Similar lines, aon independént persons tend to. 


experienced as more or less Separate from me? ‘surrounding a 


field. In contrast, field Pepetene persons “tend to ‘sé0, ee et ae 


items. as embedded in the field in which they: areekpers “, 


8 oF 


ienced, It seems to follow that-such “information about eg 7 
student ait ferences has important implications. for. teachings al eck 


=) . bei 
Information about student aptitudes can: be, used in gl? 


a 
faxd 


of such dimensions as EOpniusve Ss Style, instruction can be i 


adapted ‘to capitalize on informa tion-processing references, 


“Second, informa tion ‘about .specific pgocesses: ‘such. 4s . —— oo 
Sneoding dr vetearsal strategies ne Bt elaboration) can ne 
pe ay . ee : - ve 
44 | oa 


be used to train low achiéving students to use ‘the strat. 


. “ 


a egies employed spontaneously by high achieving students--a 
remedial ma tc ing’ (see Cartledge & Milburn, .1978; Weinstein, 
1977). final \ aternat ion. about specific information 
processing strategies can be used to design learning 

énvironments whith make up for the - deficiencies in low a . 


on achieving students ‘by prompting achievement-producing 
| ee , 

. 4 are redponges=-a compensa tory matching (see Rohwer, 1972; 

cn am, 1976), = 

, oo ee : a se a 


ee. eee tow Viable is’ ‘the ATI assumption? . Gronbach ‘and Snow 


"ob ma. hic” 2 ne : MA 


eka 8 Oe x (4877) conclude that, “apt tude-trea tment interactions exist. 


os ee. at the. sam¢: “time, many interactions are, “not: easy to © , 7 


|  “eplicate, and: ‘stiifte . are difficult toyinterpret. The 
a we aan clearest, Anteractiba"seom to appear ‘for the Simension of _ 


mh big , 8 s 


ae “general ability : ty a Sona ae a aes = 


$ ge es me U : ‘ 
When one treatment is\ fully. elaborated, whereas 


es the étner gence mich of. the ‘burden of organization’ | 


“and: intérpretation. to the: ‘learner, ‘the jorceesiont 


Slope in the former. tends to be less BvCeDs That 


“igy Highs profit from: the’ opportunity to process 
¢ 


hs e a t 
ee ge ee the. information hs their’ own way; Lows . tend, to: be 


me gt Bs a ~ . ‘handicapped (Cronbach Be /Snow,-1977, ps. 500}. 
: “Cronbach and Snow?(1977, p.* ae); also point. out that the 


of seftects of wencral ability on ‘avhfeveméent depend upon the, 
¢ F . . 
es degree of gntollectual work that is required to pearn. 


«- 


a or | "procedures: that) reduce the inteilectual demand: - often. 


PM oe ye “reduce the di ferences betifenn Highs and Lows" (Dp. 504). 


a 


Instruction eu. it appears, compengate in specific cir- . 
cumstances for abilities the learner may not have. . - 

A recent. study by ecek and campioné (1977; see alsg 

we . Brown, Campione, & Murphy, 1977) provides some intereBting 


ineignts into the long term effects of matonide instruction 


A 
is 1 


: to aptitudes. They used a remedial approach focusing on 
- % teaching - young’, slow learners to use ia cal strategies. 
The evidence from their study and others they reviewed 
suggests that such Wear iees have & production rather an 
a a deficiency: they are able to use mnemonic | 
" strategies but do not use nom spontangously "As a result, 
prompting can yield improvement in performance. Nonetne= 
less, such improvement is not typically durable; i‘ taeee 
only while prompting conditions are in effect. Moreover,’ 
. there is littla flexibility ‘in that the Serene are not used 
x. _ on ae are tasks other than the one ‘a which prompts 
were Kiven, “They found that durability: could be increased 
through’ training, although the amount of training required 
was much greater than expected, In addition, training bere 


. 


‘ achieve durability reduced flexibility? ‘The skills became }° 


d . - welded to the tasks used in training. ; Faced with these 


, findings, they turned to a higher level of eperattons nee 2 
the level of _metamemory- in which seadents wuee eained to” 
,monitor their own processing. — Studies at this level showed 


: some promise, “Little durability was acureved for younger 
“ee learners, but some’ transferability was evident among older 


ks “s  " learners. Tae “4 


pacer 


Likely, to appear ofily under very. specific conditions in 


v These findings fee important in that thay suggest some 


useful ques tions that can be asked about the nature of 


effects. How durable are the effects of instfuctional 

BreGbauies lenat remediate or compensate? — ‘Are the effects 

of these kinds of instructional ‘procedures transferable to i 
situations in which the-remedial or compensatory conditions 

are not present? Brown and’ Campione's Pindwnes sucwost 

that attention be given to the possibility of a "heart 


t 


effect in. which performance levels are maintained 


Z ¢ 


‘only because the instructional program is doing most of 


the work. One way to check this possibility is to obtain 
follow-up data on eegee we after they leave remedial or 
compensatory ehOerans: ak . 
With respect to pergonality and style variables, 
Cronbach and Snow oe concluded that while many inter- 
actions frequently appeary Rail are consistent across “ 
studies, Part of the baebiéa here may well he that gen- 
ey'al- measures of personal traits or preferences do not 
take igto account the: enreets of speciiie situations (see 
Jones, 1979; Mischel: 1977). The clearest results in this. 


area appéar for,"constructive" motivation: confident, 


self-starting, assertive students seem £6 do better if 


lett. on their gwn.to work through assigned content, 


~ 


Two messages emerged from the work on aptitude- treat- 


ment interactions. First, congistent. interactions are 


¢ "? ' 


which an instructional rdatment is designed precisely 


) | | _ ee 


@ for a particular aptitude. | Mesractions under more gen- 


eralized conditions: of aptitude and treatment definitions 


. a . ‘ . . a 
are less replicable or informative. Second, knowing: that 


a general aptitude interacts with a broadly defined treat- 7 
Li , . . 7 . . . F 
‘ ment does not explain how the aptitude .and the treatment 


, w 
are connected. For:¢«hege reasons, considerable attention 


= . | 
has turned récently to the study of what Cronbach and 
Snow (1977) call&d "aptitude processes," i.e., the pro- 


cesses which are actually tapped by measures of aptitude 


dimensions (see Carroll, 1976; Hunt, 1974; Pellegrino & 


Glaser, 1979; Snow, 1978). The premise forgghis work is 
/ that a better understanding of aptitude processes will © io. 
‘ enable instructional designers to construct treatments 
“that will interact with uinnees Cronbach and Snow 7 


(1977) also call for more extensive descriptions of 
; Y 


a instwuétional treatments in ‘natural: settings such as 


ry | classhooms so that interactions appearing in such settings 
‘ : : F 
. canbe understood and reasonable prescriptions for prac- 
& \, : 


'« tice can be made, ae * 


w ; . 7 ° 
Py 


7 ; . | A 
ATI a’‘nd Research on Teaching Effectiveness* 


Do aptitwde-greatment interactions explain how ; 
. teaching effects in classrooms occur? Probably not. The 
reasons for this conclusion are exploxed in this section, 

A compensatory model is often invoked to explain the . 
effects of direct instruction, The logic seeps clear,‘ 
Direct instruction is [oe by structured, whole- 
Se 4 pronesteate 1 iy the teacher, an academic: 

of ae ‘* ae 2 


1 60 7) is a4 = 


: , 
‘ I : > 5 ode ¢ 


focas, clear accountability, a rapid pace, a high success 


rate for students on questions and assignments, and a 
supportive teacher manner. This model seems to be especially 
effective for basic skill subjects in the early elementary 
grades » see Brophy: 1979; Good, 1979; HR ene Ines 1976, 

a a 1979). This pattern of results sumeeues that direct > 
instruction gets it effects becmuse a-aee up for likely 


mm) 


deficiencies in ability on the part of pupils, ° , 
: Does tues eteedt occur because of er ee ee 

ment, interaction? If one examines data fox the effective- ~ 

‘ness of formal vs. informal programs,- especially those for 

low ability students in, tpe early elementary gra S, a: 
compensatory interaction seems plausible. Such predents 

seen to do better in formal, structhred progvans (Rosen~ 

shine, 1976, 1979; Stallings, 1975), Yet the effects for 
difect instruction seem to apply to both high and low 


ability students and across grade levels from, primary to 


© 


Junior high school (at least in mathenatics) (see Bemnett, 


¢ 


P 1976; Brophy & Evertson, 1976; Evertson;. Anderson, & 


Brophy, 1978; Good & -Grouws, 1975; Solomon & Kendall, 1979), 
4 
Moreover, it appears that’ treatment effects, at least for 


effective teachers, are fairly unt rorm across ability 
‘ levels within a class (see Bennett, 1976; Good & Becker~_ 
man, 1978a; McDonald & Elias, 1976). ° The fact hue. direct 
‘ f ; 
instruction is effeetive across ability and grade levels. , 
raises” quest TON: a whether a COMPENSSEOLY. interaction 


for general ability occurs in direct instruction Slagarcone, 


a 
Y 


These findings also cast. some doubt on the entire premise 


that compensa tion is~- he primary aechenien throug? which | 


o 
2 


rr 
direct instruction pete its effects, except in the very 


oo. 


: ‘general sense that all iaatrusiden pee componee tony when 


“compared to tharning totally on your own, 
This is not to say that aptitude-treatwtent interactions, 
do not occur in classrooms, ‘Indeed, many such integactions 


have been identified (Ebmeier & Good, 1979; Evertson, 
Anderson, & Brophy; 1978; Solomon & Kendall, 1979). Never~ 


foe 


theless, main Greece are consistently strong ‘in teaching 


effectiveness studies in basic skill SUBJECTS « Moreover, 


ay 


many Of the interactions that have been identified are not 
! w 


consistent across studies or are very difficult, to inter-, 
pret. ~- . 


'. x x 


\ 


& 
In two studies at the Texas R&D Center ability- | 
: ? eee 
treatment Perec clone MEX noun at the class level, In’ 

ar 
thes third- -grade study (Brophy. & Everton: aie an analysis 


was done for possible: ‘differences in process- ‘product Hela 


tionships between high: and. low SES classes. In the junior 


high S tudly (Rveftson, Anderson, & Brophy, 1978), differences 


for high and ait entering ability’ classes were analyzed, | 


‘In both Shue ‘the da ta suggest mat ‘effective: teachers 


e 
? 


‘in low ability: plasses were generally more supportive and: 


> 
“Gol enaded more stugent commen ts. that, were not specifically 


focused on. the lesson than effective teachers in high 


e 


.-ability classes, 


"It is Apparently espe¢ially important for ‘tegchers 
in high abi rity chieHee? to maintain a> narrow academic - 
focus, even at ’the expense of discouraging student 

: a initiative. In the low Ybility classes, on the other ’ 


we . : "6 
hand, the more successful teachers were -{hose who 


allowed students to éxpress their ideas, even if they 
oa were not directly rélevant*to the academic task at 


hand".(Evertson, Anderson, & Brophy, 1978, p. 109).- 


These findings can be attributed to possible differences ) 


in’ motivation between the two ability levels, Nevertheless, 
) | the findings are not eonsnseent with ATI results in labora 
tory studies in which "edristructive™ motivation (confidence 
ae / and assertiveness) is associated wéth greater achievement 
in autonomous rather than restricted treatments and ‘lower 
ability learners do better with focus and guidance | 


(Cronbach & “Snow, “1977)." It is algo likely that the class- ~ 
room, interactions are in part a reflection of the different 

i . i “ap ‘. 
go classroom conditions that are associated with differences 


* ‘in student ability levols, (Campbell, 1974;, Metz, 1978). 


It is not ‘particularly siepeieine that ATIs in class- 


» 


rooms are not consistent with those in laboratories, 


° 


» : Classrooms differ from ‘laboratories,on several ditensions, 


s 


. dncluding ‘the group nature of the setting, the duration 


spe re group's life, ‘and the range: of Fess MING tasks. 


8 


sie, at ig unkeasonable to expert Paee ATIs in class- 


‘y@~oms would be strong and replicable’ given: ‘the general 


‘level at which both aptitudes and treatments are ty pically™’ 


. ar : 7 : oe v - < . 
defined. .- 


n 


Ss 


t 


“The existing éviderice’ does not Support dn WTI iitere: 


Foy, | 
pretation for existing -procéss-product relationships. At 


the same time, complex interactions aber ttkely to operate | 
t ‘ 6 ot 


in siagaroons in ways that attenuate process~product asso- 
ciations.,. The identifichtion of these interactions: awaits 
a better understanding ot” Rou beatae erisere. occur in 
classrooms, At present, the ‘available work on, aptitudé- 
treatment intenetions* ih ecbver uabora tories or siuetoene 


‘ ae , we 
does not cast much light on ‘the processes that connect 


i ; 
teaching conditions with outcomes. 


Conclusion 


- 


The treatment theories underlying teaching ‘effectiye- 


ness aay provide. little Specific’ information about the 


PROCESSED that mediate teaching effects in classroom 2 


ae a . 


' environments ,, Motivational constructs are useful for pre- . 


e 


dicting the general persistence of individual students in 


classroom events and, through the. instrumentality of prac- 


a 


“tice, their “Likely level of achievement. Such constructs 


db ‘not, however, specify what contefit is-being presented 
or how th@ student-is expected to process that content. eS 


‘The academic substance of instruction, in*other words, is 
left out of the analysis. » 
! Ne 
the constyruot of practice certainly moves closer to 
+ 


aenvenie substance. ‘The construct is typically associated a 


4 


. With such variables as content covered or academic engage- , 


ment..- Nevertheless, a treatment theory based on practice 


still has limitations. Part of the problem is thatethe " 


~~ = Fs ‘ 


: —_ 52 OU ; _ . 


: : ; , 
: , Z 
} 


most direct measure of practice--viz., ‘engagement-~1is 


-imperfect, Appearing to be engaged in the presence of 


- academic stimuli does not necessarily mean that one is 


. a 
actually engaged on academic content (Hudgins, 1967). 

ae { 
Moreover, a measure of engagement does not tell ‘how. the 
person’ is engagedy i.e., how the persan is processing ,the 


; a ° 
available information. As Gage ‘(1978) has’ observed: 


; t : 
"Academic learning time, in the form of allocated and . 
‘ . , 
engaged time, is, in a sense, a psychologically empty 


= a 
quantitative concept. We need better analyses pf how 


that time is filled, of what learning processes go on 
during academic learning time" (p. 75). 


In sum, the treatment assumptions in research on 
teaching are based. primarily on a reception theory of 


student’ mediating responses. This theory "is a one-stage 


‘model* that posits that test performance is a function of 


“the amount of information that is received by the 


Pm 


learner, . . . The amount received. ; .is a function of 
such instructional factors’ as the amount and speed of 
presentation ‘And of such internal Cuvee as the moti- 
vation of the learner" (Mayer, 1979, pp. 373-374) . Such 
i nani provides little insight into the cognitive 


operations that occur, when learning takes place. 
é 


The next logical step in attempting to understand how 


teaching effects occur is to construct a \process modef 


’ a' ry : 
that connects classroom eyents to siteones! As the above 


: ' 
analysis of aptitude-treatment interaction research 


1 


suggests, an approach which focused on informa tion# | _ a 
processing responses orinaciiy Ag attributes of good 
and poor learners is not an sspecintiy fruitful route 

"tg suchWa .process model, What is needed is a framework : .° 
‘that explains how classroom events in? Pwenee student 
information processes for all students, The next, two 

~ chapters: report the results of an attempt to construct 


such a framework, | — v 


a 
oh 
" 


; | . - +, Chapter 3. . : * 
| A TASK MODEL OF STUDENT MEDIATION 
“‘ghe bentral Siobilet of the project was to add to our 
andonstandiag of how teaching effects occur by identifying 
the cognitive processes ead connect classroom events to 


outcomes. To address this: problem it was necessary to focus * 


on the subsfance of instruction, on the information that is 
“processed in Siasdeoons rather than eae the overt Sahavion 
of veaepoee and studentse This shift to content was sia 
consistent with the findings from: process~product research 
‘that content variables--opportunity to learn, content 
wovened: and curriculum ‘pace--are| correlated’ with achieve- 
ment (Rosenshine, 1976y3 1979). The intention was not, 
liowever, to abandon the teacher .and focus -exclusively on 
the effects of curriculum. Rather, an attempt was made to 
study thg curriculum in use in classrooms and to view 
Se 


teagh 


dents in their processing of content (see Carroll, 1976a; 


‘ariables as information resources that guide stu- 


Gibson, 1960; and Frase, 1972 for an information inter- 


pretatdeh of instructional stimuli). 


‘ ‘ , ‘ bad 


Cognitive psychology was used as a basis for con- 


‘ ceptualizing how content is processed in classrooms, There 
eo 


are, of course, limitations inherent in this approach. 


oo 


~* Many of the’ constructs in cognitive psychology are based 
on artificial or simplified taskS performed under heavily 


controlled conditions. Nevertheless, the field has recently 


-*shown considerable promise for unraveling some of the 


2 


. 


x 


o 


- 


‘problems ‘and mysteries in the field of school learning 


(see Anderson, 1977; Davis, Jockusch, & MéKnight,. 1978; 
Glaser, 1979; Posner, 1978). e 


The literature in cognitive psychology is large, 


1 


‘ | : 
BAGULY, technical, and diverse, ‘No attempt is made here to 


v 
review all of this: literature (for useful collection and 


reviews see Andeason, Spiro, & Montague, 1977; Bobrow & 


Collins, 1975; Clark & Clark, 1977; Cotton, 1976; Craik, 
. 1 . F 


’ bs f ; } F a 
1979; Ketes, 1978; Gagne, 1978; Gallagher, 1979; Glaser, 


‘1979; Hagen, -Jongeward, & Kail, 1975; ‘Klahr, 1976; McConkie, 


1977; Resnick, 1976; iin i Simon, 1979; "Wittrock 
& iaisda ae, 1977$, The focus, rather, is on the core: con- 
cepts of cognitive psycho logy that appear to have relevance 
to the problem of understanding processes that connect 
classvoom events to outcomes. 

“The chapter is organized around the concepts of schema 


and -task. Each of the concepts is defined and illustrated. 


with special reference to the process of comprehension, To 


begin, nOweveyy it is Receseary to provide a general over- 


Ps 


Q- 
ERIC 


: mw 
view.of the Humats falormaiion processing system, | 


Human Information Processing . 


> 


Most contemporary models of human information pro- 
cessing po hree Pace ONCE ee units oe rereues 
(1) a sen on reKister (2) a short-term etaue or working 


memory ; cae, (3) a Tones saa store Or semantic memory (see 


-Atkinson & Shiffrin, 1968; Rumelhar't, 1977a).. 


{ , 56 . ; 
: ” Ou 


! 


a 


‘ 


ae 


The sensory register is the level attwhich sensory. 
§ ( : - 
data. from’ the environment impinges upon thé information- 


processing system, The capacity of the sensory register 
is large but information is ae a for very short inter~ 


vals unless %t is transferred ta#@the short-term store for — 


- v 


conse ious processifg. Research in such areas as visual 


* 


poutenion. signal detection, and letter discrimination is 
Oriented to this level of sensory registration (see os 
1974; Haber, 1978; LaBerge, 1975; LaBerge & Samuels, 1976; 
Posner & Shydei, 1975). - % 


The short-term store or working memory component is a 


* i adcdecabecdad: processor within, which conscious processing 


of information takes place, Information a this level is 


+ 


received perect ively from the sensory register and is often 
comb ined with information from long-term memory to construct 
meanings and make aM sions. Working memory has a Limited 
storage capacity: information. is typically retained only 
as long ag it is neéded for @onscious pvecessine. | 
"Semantic MEMOEY receives information .from vores 
memory (and perhaps’ some from the Seneery, register). for. 


long-term retention. Pe she same: Eine , _ Longs térm mefiory . 


Jas aens meee on . Oe oF. “ 


a v ry a 


cy a“ contributes. anfomnw tion” “for Woriscious Yrocdsis ing dnd: influ-' 


: thout 


be 9 


enées the gelgetion’ of thf orm tion. £m, thes'gensory Tegister. 
: en . ae 


mo oe - 


J Sonaiitie menpry is the -yppasipony’, for a ‘Persgir! ‘axhnowledge’ 


. Na ate i oe Sd . 
ihe world, 7 * Indpema tien, a+ this level, ig‘ 
e ny) KK” oo “e 


ae gssociational eas ‘TheFanpacits, of t semantiie fe 


organized 


& 
a e 


He % 


Tey gs : unas a e : . ° . a 2 
eae Pig RP ae om Pog a : . : * « 


? - 


1? 


. % . a ‘ 
‘ ve 
‘ always accessible because of inadequate retrieval cues ‘or 


¢ 


‘knappropriate search strategies. a a 


, These bese components define “the structural ee 


| of the informa tion-processing system, The system also con- ” 


tains,a set of control processes that direct attention, 


rehearsal, ‘elaboration, and search, (see Craik, 1979; 


Craik & Lockhart, 1972; Morris, ‘Bransford, & Franks, 1977), 


* 


These are the operations carried out on information during 
= encoding , processing, storage, -and retrieval, ) 

A echerat premise of modern Gognitive psychology id 
that souaronencion isa constructive process (Bransford & 


Franks, 1976; Dooling & Christiansen, 1977b; Greeno, 1974; 
4 : . 
Hunt, 1973; Kintsch & van Dijk, 1978; Paris, 1975; Schank & 


& 


Abelson, 1977; Smith, 1975). According’ to this premise, 
’ . 
from the environment. Rather, understanding involves con- 


. : : 
and their relationships in a specific context. , 
¢ i . . 


, 
The proges sa Of. eCONe VEVOUANE, a. paenit tye pe peeser tation: 


t ve, 


' of a situation to. be comprehended ‘is “interactive nee 
OU ge ee 


Keuugngial, involving informa tion from both ane: environment 
. f re 7 
/. e a {eon semantic memory (see ‘Estes, | 1975; Levy, en 


Leen ‘ 


ae Rate bart, 1977b; Rumelhart “& ‘Ortony, 1977). In compres 


-- Hiend ing prose * for example, a reader ‘gradually builds a 


« 
4a 


model ot the semantic ‘structure of the passage. ‘Information 
' ( 


oy _ Om the: ny ivonnent makes contact with informa tion from °. 


semant ic memory to suggest a jikely: interpretation. Thig ° 


; 7 . sisy ; : : ( ‘ : Po 
1 * e 
74 . , : ar ° 1 : «| . 3 
‘ » 


te 


: \ 
meaning does not result, from passive reception of information 


v 


> struction of .a cognitive representation of events or concepts 


Pa 


‘be 
‘ 


‘<) 
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S: 


interpretation establishes. ‘expectations about what subse~ 


n°. 


“quent events will mean. - Tene expectations, in turn, guide 


” , 


processing of new informatian in working MEMORY (see Chafe, 


1970, on we process of foregrounding )'s . They restilict, oe 


Ht he 
ae 


other words, the options ae isiterpret ing. “incoming ‘infor; 


mation, . Thus, the interpretation of the ‘word: saw" depends: 


upon whether the » information, already available to bie reader. 


« : 4 ,fe 


sugpests that the passage at that point igeabout looking or 


a a es ad 


cutting a board,’ Finally’, new information, is used to up- 
date the initial ‘interpretation as the reader’ progresses | 


through the passage. ae . 


This interaction between enomnecee of, the world and, 


cURSSABE inform ation can be illustrated in the following’ 


¢ 


example. . "It the pipes sentence in a pasSage is: "Michael 
took the. keys ‘from shaven," several. intdypretations : are , 


possible, All that is known at:this point is that the 


- « 7 


* possession of the keys has. passed from Steven to Michael, 


but’ the circums'tances are fnot clear. If the next ‘entence 


is "Steven called the police," the information about the 


circumstances autrounding the jonanee in possess iog is 


‘ ae 
ie 


clarified by the inference’ that Steven's actions are con~ 
pene upon having discovered that his keys were @iceiac. 
As will be siphawized later, constructing a cognitive 


Y 
representation of a passage involves not “only the explicit 


.. | ; 
information in the sentences but also the inferences that 


aré@ made to complete the full picture of the episode or 
{ e 
° , . A 
Seent to be comprehended, 


n ‘ f 


a a: Passages ,and situations differ,.of course, in terms of 


the amount of prior knowledge and the nurityer of inferences - . 
esautned for comprehension, ‘That. is, some passages ‘are 
more familiar and more\redundant than others (see Haber, 
soe 1978). If the information. in a passage and the person's 


knowledge of the world do not permit the construction of a 


e / 
cognitive representation, then comprehension will not bé__.......: 


> 3 


: achieved. . 
In the “following section, the eiber woke process of «| 
Oe constructing a Cognitive representation of an event is 
7 explained more fully. The discussiqn in this eeetion 


focused on, the eoiepel eh ches, which is basic to moderi 


PM, gk "cognitive theory, and to “the: way tine macrostructure of - 


events guides information processing. 


{ . as ; 


‘ : 5 


Schema ta and the Macrostructure of Texts 


ee . . - 


a _ One of. the dinderivine propositions in cognitive psy-. 


Dates is that knowledgeg in semantic or long-term mémory 
“ i oy “ & : oi " ‘ 


fs organized into associational networks or schemata (Ander~ 
"gyn & Bower, 1978; Bobrow & Norman, 1975; Frederiksen, 1975b; «8 
ay . 
i 5 -  & y 
"Hunt, °1973; Kintsch, 1974; Meyer & Schraneveldt, 1976; 


‘Norman, Gentner, & ‘Stevens, 1976; Rumelhart & Norman, 1978 ; 


‘a 
Rumelhart & Or tony, : 1977; Thorndyke & Hayes-Roth, 1979). 


e 


‘Several did rorent mpprosches have been taken to notation 
for representing knowledge structures, but in general they’ 
consist: of a diagram of concepts and’ propositions about the 


relatiohships among these consepts. Kintsch (1974), in 


Py 


Rn ee 


; f 
Goetz, Schaliert, Stevens, & rollip, 1976; Andérson, — 


{ 


particular, emphasizes’ that. the structure of knowledge is 


a propositional network. Much of the work in this field 


has concentrated on schema ta for prose. Recently, however, 
the basic POnSePE has been extended to representations of 
pictures (Mander & Ritchey, 1977), wastes (Kintech, 1977; 
Rumelhart, 1975), episodes (Bowey Black, & Turner, 1979; Oe N 
Schank, 1975), and sgcial situations (Schank & Abelson, 
(1977; Stein & Goldman, 1978). . | 2 | i ae 

This Organizational view of knowledge. calls attention: 
to the multiple associations that are brought to bear one : 
piece of information. The word "apple," for instance, is | 
enbedded in a network of associations referring to a 
esior. texture, use, and relation to other foods. In on- 
trast, the word "brick" elicits a different set of asso- 
clations. Similarly, the concept "drugstore" evokes/a 
range of gee es objects and events. Finally, yerbs, * ° 
such as "take," "run," or "carry," specify actiong that 
are performed on or with objects. . — oN 

These meanings (eeociated with objécts, episodes,.. 
netionas Or situations ee utilized inconstructing a 
representation of the semantic content of a passage or 
event. A schema is a relatively abstract representation 
acquired sem past experiences with exemplars (see Brans~ 


ford & Franks, 1976; Bransford, Nitsch, x Franks, 1977), 


““It contains slots or variances irtto wien specific objects, 


actions, or events can be tneteneieted Anderson Pichert, 
y' 


7 . > : _ 

Stevens, Shifrin, & Osborn, 1977). Once a schema s been. 
selectéd and the variabkes instantiated, comprehen ion takes’ 
place. In other words, "comprehension ¢cgn be considered to 


consist.of selecting schemata and variable bindings that 


z 


é will ‘account for’ the material to be comprehended, and 


é 
then verifying that those schemata do indeed account for we 
a 


We say that a’ sche ‘accounts for' a situation whenever 
that. situation can be interpreted as an instance Of the con- 


cept of the schema represents" (Rumelhart & Ortony, 1977,. 


4, 


p. lll). ” | ee 


° Schema ta play an.especially important role in accounting 
= a Z < . i < 
for ambiguities in passages or situations and _ making 


inferences, Passages or episodes are seldom fully specified. 
In building a cognitive representation, therefor , a person 
y must make inferences to interpret association and causality 
among concepts or events. Thus, in the sentence ,"George 
“entered the restaurant," the, restaurant schema of script: 
permits inferences about how he WiTi-be assigned{a table 
\(Schank & Abelson, 1997). Similayly, in the exahple used 
warlior, the sentences "Michael took the keys from Steven. 
. Ul ‘Steven. called the police" permit the inference, based on | 
| eulodvesat why people cal] the police, that Michael stole 
the keys. — 7 , 1 | 


; > y ; " : 
| This process of inferen¢e maKing in building a cognitive 


representation is called’"semantic integration" (see Brans- 


co nm ford & Franks, 1971; Brown, 1976; Brown, Smiley, Day, 
“ TownSend, & Lawton, 1977; Paris, 1975; Paris & Carter, 1973; 
¥ . _ = . 2 P 
| : as ne | . “3. “We, 13 a : 
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‘sentence stories to second and fifth grade students. A 


f 


Paris & Lindauer, 1976). ‘In studies of semantic integration, 


subjects read simple storiés or descriptions. These stories 
are constructed so that several inferences are possible, 


Subjects are then given a list of sentences, some of which 
4 : . ; ) 


are verbatim from'the story and some of which are statements 
4 ; i ¥ 


a 


ot “inferences that could easily be madé&, and they are asked’ 
to-tell which sentences appeared in the o iginal story, 


Both children and aduits consistently recognize true infer- 
ence statements--i.e., sentences thick express'a logical 


inference from the sentences in the story--as having appeared. 


in the Original text when in fact these statements did not 


! 
Appear, Paris and Carter (1973), for example, read‘ three 


° 


typical story would be: "The bird Js inside the cage. The 
cage is under the table. The bird is yellow" When tested 


for recognition memory of verbatim, true inference, and 


7 


false interence sentences, the students consistently: claimed 


i es already heard true inference sentences such as "The 


» 


bird is under the table," 5 


The opera tion of schema in ‘comprehension can be demon- ° 


strated with two examples taken from experiments iy this 


field. In the first example, Sransford’and Johnson (1972) 


. 


demonstrated that when a .passage does not permit the con- 


: struction of a cognitive representation comprehension and 


recall are difficult to achieve. ‘To demonstrate this ebrece. 


\ = 
they wrote an ambaguows passage: 


~~ 


a 


O- 
ERIC 


“unless subjects were given a context within which to inter- 


gave college Avdenis the following DREABES: ' 
| be 


ot the.ddloons popped, the sound wouldn't be able to 
“carry since everything would be too far away from the 
correct floor. A closed ,window would aes prevent the 
sound roth carrying, since most buildings: tend to be ' 
well insula ted Since ‘the whole operation depends on 
‘4 steady flow of electricity, a break in the middle of 
the wire would also cause problems. _ of course, the 
fellow’ could shout, eile the human voice is not. loud 
enough to carry that oe an additional | lL peObieii is 


4 : 
that a atring could break on the instrument . Then | ‘ 


« 


« 
there could be, no accompaniment to “the message, It is 


clear that the Pest situation would involve less die= 


~ 


tance. Then there would be” fewer oreneral eroblicns: 
With face to face contact, the least ‘number ‘of things” aa 
could go’ wrong (Bransford & Johnson, 1972, p. 719).. : 


Comprehension ratings and recall for this pa$sage were low 


pret the passage. The appropriate context-jn this’ case was 
: ‘ - a , ™ 
a drawing depicting a modern-day Romeo ic iaieis to serenade 


~his girlfriend. In the drawing, the > balloons are used | to 


Litt a speaker to the girl! s window at the top of the puriaing 


so that the sound of the’ singing, accompanied by a guitar, 


could be heard, 


, \ : 
The second example demonstrates that the knowledge of . 
% . . i Fog . 
the world subjects bring with them to a passage influences 


the semahtic representation that is constructed. In this 


example, Anderson, Reynolds, ‘Sohallert, and Goetz amet 


6 4 ~ : ‘ 4 


i pe vivety saturday hight, four good friends get together. 


ig a ‘When Jerry, Mike, and Pat: arrived," Karen was sitting | vd 


,# * .. in her living “foom eben: some ' ‘notes, she guickly : 


a ‘gathered the cards and stood up to greet hon @etends 


t 


at the door, | They followed her into the living room 
_ Bs ns «but asusual they couldn? t agrée on exactly what ‘to. ? 
ee 7 . 4 Blay. gerry eventually ‘took a stand and set _things 


up. ‘Pinally, they began to play. Kaen’ s becorder 


filled the room with soft and pleasant music.” ‘Farly* 


& eo . 


in the evening, Mike noticed Pat's hand and the many, sa 
ey -' - sd4amonds. As the natn va Jeanie the tempo of play ar 


“ 
increased.’ Finally a Iull in the activities occurred. 


& \ 


ee Taking advantage of this’, jones pondered the arrange- — 


. ¥ ment ore of him, Mike interpreted Jerry's eoventcs 

cea Aine the: eeore.® 4 They daa care- 7 

. tdhty ane comménted on their performance. When the 

; comments were all heard, exhaus ted but aoe: Karen's 

triguds went ‘home (p. 372). ; 

Evidence from tests indicate that physical education stu- 

. a ‘dents - tended to’ interpret the passage as a description ofa 
group of paicuis playing. cards’. Music students, on the 
; 9 

vu a other hand, interpreted the pageaee as a rehearsal session 2 


‘fora woodwind, ensdmble, ' A second pasgatge- which ‘could -be 


: intérpreted as either a prison eScape or a wrest] ing match — 
a _produced consistent findings: music students tended to. 
| ndopt the epleon interpretation but physical education 
“students gaw it,as a wrestling match, Similar results ‘are a 
, 7% . . -- . ‘ ‘ ; 


° 


. “Lo . 
a ‘ 


“reported by biG bik and Christiansen, (19778, 1977) in a 
which pasanges are attributed to famous authors (e, we, 
, Hitler). | They found that subjects used their general 
knowledge apOUy: such authors to encode tiie peSBape and, vt 


‘when the author identity was delayed, until recall, to 


Feconstruct the passage at retrieval, 


4 


7 To this point ‘the aiceusss on hae: focused on ‘how ' 


-peheuidd operate in constructing an interpretation of a 
passage or event. But the selectiom of a schema and the : 
5 instantjation of variables is constrained by the pagsage a 

, _ ? . . 


cr 


or event itself, Some insight. into how context--i.e., the 


evel tror passage to be comprehended-~cons trains information 


a 


processing can be gained re om studies of the macrostructure: 
7 e . o ; / 
‘of texts. The major, work in this area as that of Meyer | . 


t 


(1975, °1977;. Meyer, Brandt, & Bluth, 1978). but ‘others have . 
| Te yerece similar ioaulte (see Coke & ROGENOD) at 1977; 
sonecou: 1970; Johnson & Scheidt, 1774 Just & Carpenter, 


: ar ore eG. ee 
1976; Tho rndyke, 1977). The main finding of these boas 


roe 


is-that concepts, high in the organizational structure or 


~ 


hierarchy of a passage are recalled better than concepts 


» ‘ « oa oN, 


_ lower, in ‘he hierarchy, These’ findings suggest that readers’ ° 


adopt the semantic structure of the passage tod guide the 


selection and process ing of information, Propositions high 


we, ’ : e P ; “a e > 
in the passage hierarchy, are used to organize large, chunks x 


a 


of information lower in the Structure of’ the passage. 


5 


Indeed, Cirilo and Foss (1980) found that processing 


: propositions .ifigh Li a tdékt hierarchy actually, takes. | Tek 
rs oe one TN 7 3 
on teas : 7 * . 
« / 66 = 


¢ 


‘ Be 7 
longer than those Yower in the ys Alohg similar 


"Lines, Shavelson at 2, 1974; see also Geeslin & Shavelson, 


a 


aa hed ‘Lound, that students who ‘learn more about a subject 
(an this case physics and matthema ties) ‘algo acquire a cog- 


ee nitive Wptesentation tfat corresponds more ‘closely tg the 


“structure’ of* the content. Of course, if content is not 
. e 
structured, subjects will impose a structure of their own 
® wv A o a 


"(he Oey they will rely. on° *their on schema ta) or they wade 


benefit. greatly ‘Fron experimenter- a aa ‘structures in 
‘ ! : . ‘ “4 
tHe form of advance organizers (see ‘Mayer, 1977). 
: 


Comprehensior?, then, ‘is an interactive process (Kintsch & 
oO van Dijk, 1978).. Schemata play an important role in interr |. 


x, * preting sentences or events and making interenéda necessary 
to construct a cognitive representation of a passage or 
episode, But such representations are not solely personal. 


; ° 


ee and episodes carry instructions for constructing 


ean Lie and people use these ineteuetions to guide their 


: processing. To understand comprehension, then, it is c~ 


, “y 


essary to understand the structure of knowledge in both 


‘. people and situations (see Bransford, McCarrell, Franks, & 


, Ntsch, 1977). ‘ P ' 
‘ f : ‘ oe 
co . : 3 Tasks 
r A description of the use of schemata " comprehension 


gives insight into how the information processing system 


works. But tho discussion leaves out an important dimension: 


® : , . é 
= 4 Dyente process iiformation for a purpose. A passage which 
. * ‘ : 


4 


Phe 
7. Pee 


. ' Br 
; ; 67 oA, 7 | 
oY _ Le, 


a) 


oe 
2, 
« 
° 
« 


is yead purely for personal interest is likely to be repre- 
' y F ‘ a . e , ‘ 


oe 


sented differently from a. passage which ig read in preparation 


for a test. Similarly, instructions to summarize the gist of 


a passage will result/in a represgptation that diffexs from 
, a 
the representation produced by instructions to report the ” 


number of words beginning the the letter "S." 
; - i] : ‘ ; 


Purposes are introduced into the construction of cog- 
v 7 ! . . * 


nitive representations by the task conditions under which 0. 
. : ) ’ . . ~~ 7 a 4 
people process informatdon (see Frederiksen, 1975a; McConkie, 


1977; Morris, Bransford, & Franks, .1977;, Rothkopf, 1976). 


: : Wy : 

A task is.a set of explicit or implicit instructions about 

what a person will. be expected to do after reading a passage ° 
, a 4 

or witnessing/participating in an episode. In infodrmal 


situations, such as cocktail pacers or parks, instructions 


are likely to be kroadly construed so that. personal choice: 


‘defines the substance of ‘tasks. In formal situations, such 


~ as classrooms, expectations are more likely to be specific 
as . . 


SM 


and explicit. 


® 


t 
In essence a'task consists of two elementgs (a) a goal 
and (b) a set of aperations necessary to achieve the goal F 


oo a 
(sage Simon & Hayes, 1976). A full specification of a task, 
therefore, gives insight into the, cognitive processes that 
can be used to accomplish the task, As Dawes (1975, p. 121) 


: ‘ / 
Y 5 
has observed ; "The model of the’ task enables us~to under-= 
y ° e 
s. by aoe, 
stand, the task requirements--1i.e., to Answer questiong of = 


ry “ 


how the task is successfully completed, Understanding tfese 


. : . e \ . 
task requirements, in turn, yields an understanfing of the 
. . w : a a | ’ 


¥ g “Ne . 
subject who performs in a more or less successful manner," 


Clearly thé study of tasks ig especially appropriate fox 

the present, project because a task bridgés the region’ between 

environmental conditions and ‘nroRnation processing, o 
A central problem in defining tasks is that a single 


roal can ‘be pecomplished in several ways. It is therefore 
not Always possible to specify a uniqué Aad of operations 

: 5 . 
ieeuRaary to reach a given goal. Subjects may use a variety 
of idiosyncratic processes e successfully memorize a list. 


of noun pairs and, indeed, the same individual may use dif- 


ferent strateyies for memorizing different lists (see 


Battig, 1975). But it is possible to demonstrate that dif~ 


ferent uire different operations for their accom-* 


pkrishment. Different tasks, therefore, are associated with 


diltferent processes. 


The effect of different tasks is clearly seen in the ... . 
contrast between Kemantic and nonsemantic processing, i.e., 
the processing of words for meaning vs, the processing of 


J - . . 
words for lexical: features {see Bransford, Nitsch, & Franks, 


1977; Morris, Bransford, & Franks, 1977; Postman & Kruesi, 


° 


19¥7). Thus, if subjects are required to count the number 


of X's appearing in a set of photographs, they are unlikely 


to remember much about the SCENES or faces depicted, ‘Sin- 
- Ph wag . : Y q 

-ifarly, if aujeels aro, asked to identify the words that 

thyme in a passage they will remember less about the gist 


» 


of the passage than those who are instructed to summarize 


the main ideas, 7 


‘But task offects are evident at a more refined level, 


, 


These ny aa especially clear in experiments in which ~ 
* , Sa 


expectationg for testing are manipulated (see Balch, 1964 ; 


Frase, 1978: Frederiksen, 1975a; Hunt, 1973; ece eres woe 
Kreshtool, 1977; see. McConKie, 1977, for a. oe Such a Ae 
studies ingicate that subjects adjust, infarmation ‘processing 
“to fit the type of * A they expect. ‘Different State: teas 
| ot sereoeine and processing information are aged: therefore, ». 
depending (on wheiner subjects expected to be tested for 
~~ recall, recognition, a inferenges: ‘There is even evidence 
that different tasks influence the leroneocaeads of see Seine 


\ © different features of words in reading a passage (Gibson & , 
Levin, 1975, pp.*360- 372, 466-474), In other words, "the 
nature of exploratory behavior with respect to any stimulus ' 
contiguration is médulated by the baak in which the subject - | ° 
” involved at the time of encounter" (Nunnally & Lemond, 
YWT73). L | _ a Fy 8 
| Barr's (1975) study of the substitution errors first-_ 
\ prade pupils *made when trying to idehtify unfamiliar words 
fin a text provides ; more naturalistic example of how task 
Jerersnene affect processing. She found that pupils taught 
a av Sipgigt-word yethog substituted words from the sample of 
* redding NOES. Se tnanes in the instructional materials, . : 
mer cle” few non-word responses, and sebaea little letter-sound aro 
cone endenes in attempts to identify unfamiliar vonies 


» “Pupils taught by Lane method, on the other. hand, “made. 


ce mory non-woy or pancreas ~word responses, showed high 


é 
e 


. ‘ » 


ae hares) 


" v 


slings words, ‘nol cone An “he: jngivbetionih materials, a 


2AM, As:clear, 4 ‘thee fesulta’ ‘that pupils, used opera {Lonis in’ 3. 


we ve cee et 
ee réadang. ‘that, were wonsistent) with ‘the way. in whigh each © e 


‘ . ° 


~~ 


fp . 


7 a ome thogatotines fs reading task, : Barr also. found. that st. 


; ’ age i re * : 

os Atents, WAND Joneredt” dnstructgon: with: a\perateey “inconsistent a 
: Bosak no ab i sy ae ae, . 
with that required ‘by? ‘phe’ “ne thod soon! Paces to: tani demands . 7 ie 
i ook ¢ 


eee .; ’ ‘ 7 t J _ 3 é i 
i « i, ty : ro ae 1 a ‘ 27. a . or >. ° 7 
* . . : . os * . ‘ e oe ’ . ‘ 4 . 
et b . a t 
i a Tot 


‘ 


“ Sehena ta: and: the Macrosty eture | ot Tasks * 


. mee oe. “ 
an e « 3 : 


“The, évidenee® revigwed" “abovg’ clearly indidates. tha,t a. 


4 * ” le al 


‘task provides context whieh regulates: tne select ior, ot os oe W patl 


a . SM . te 


iePommation® and. ‘the choice, of: strategies tor processing ‘- ae 8 Doors, 


oe & e 


that information of ‘Thus, "changing: a Sebiget's Ss. task ‘changes 


the kind sr event the, ‘subject experiences” (Jenkins, 1977, 


bh) : ty ite FGM y 
“ ‘ : 


a r é oa : air Sc panes 
) p. 425). . _* a eet “ ao ane - a : ; ' 


a0 : ie : “ee ar 4 
The effects of a task on selective: attending. and Pro- 


cessing .depends on at awe two factors: mee familiarity 


with the task; and (2) the developmental. level of the. pbr- 
\ \ 
son attempting to accomplish the task (gas Dioner 


~¢ 


een & Franks, 1977; Day, 1975; Estes, 1B Gibson & 


Levin, 4975; Goodnow, pyeae Anes 1978; Hagen, ° 1975; ’ 


Nunnally & Lemond, 1973; Siegel & White, 1975; Vernon, 1966), 


« , 


“Mature subjects are much more selective and efficient in 


v 


using available cues to extract information relevant to ¢ 


‘ 


accomplishing al task,*sand this efficiency increases as they 
1 an e . 
become more familiar with the apa Less mature subjects, 


{ 
} om the other hand, attend to a broader range of stimuli ‘and 


m4 


are less likely to select and, process information to fit 7° 


4 


v2 
¢ — 


aa he dgmands: of. ‘a particular task: (see. Pick, Frankel, & | 


%Q 


Chg. “1975; Wright & verete ra, 1975). This Js ‘not to’ say 


a that. young’ gnitdren are incapable of understanding a task 


aie adja ta tie Strategies to meet task demands. miveuvivatoss: 


, F ch “& 


is rhe tila of soviolinguistics have found that children 


As: yQuig, as | ‘tour years: old adjust language patterns to mateh 


: den ards “ot different communication tasks, euch as giving an 


* 


_ explanation “to an adult Vs‘. “giving an explanation toa 
younger ch4ld (Pickert« & ‘Sgan, 1977; “hate & Gelman, 1973, 
+1977). pe ake young children "often require a "well- 
‘tormea" dask’ an order to waves ptens task demands ‘(see 


i St . 
‘Mmon & ftayes, 1s). Moreover, they often eXhibit a 


: "production de ficiency” (see Brown, 1975; Br & Campione, 


L978; ‘Brown & Smiley, 1977; Brown et al., 1977; Chi, 1977; 


Hagen, Fongenand: & Kail, 1975; Kreutzer, Leonard, & Flavell, 


1975). This means that children are capable of using infor- 
wt d 


\ 


mation processing strategies but tyPically do not use them 


4 . 
* spontaneously and flexibly to match specific task requirements’. 


“Knowledge “of “the task alone is not always sufficient. They 


; . 
depend, rather! on instructions and prompts to activate © 
appropriate strategies. 


There ,are two important” implications of these da fa on 


factorg which influence task effects. First, as McConkie 
. < ‘ ‘ 


(1977) has observed, the effect -of a task” increa es with ( “s 
: ‘ ta ‘he 


the nue DF times it is expgrienced. Experience with a, 


task probab incrgases the clarity of task demands. . a 


o \ Instructions Kor a task often do not communicate in any 


\ © 
7 ° 


a 


» 


formance, 


complete sense the nature of the goal that is to be accom- 


a *» 


plished, i.e., the nature of the test subjects will receive, 
But once the test has’ been taken and feedback reveived, the 
task is more fully specified: Ae will be emphasized. later 
in this report, task effects are _iikely to be especially” 
strong in classrooms because. tasks are experienced repeatedly 
over a tairly long period of time. ae < 

| Savond ‘the data on selectivity provide insight .into 
the consequences. of instructional conditions on task per- 


In léarning from prose, for example, students 


may be given lists of objectives, instructions to look for 


4 


specific types of information, Or questions inserted at 


intervals in the _passage. These conditions do not change 


the task itself, al though - they may clarify the nature of 


but not be able to accomplish it.) 


the task- oraaftvet the ioe wicad that it will be accom- 


plished. “(It is ‘pdssible, of Neourses “bd understand a task” ” 


~ 


Research on- these con- 


ditions (see Andre, 1979; Frase, 1972, 1975; Mayer, 1977, 


1979; McConkie, 1977) is consistent-with results of studies 


‘ 


for sepsis and processing: the effects of 


prompts, are probably dgnored. In addition, prompts are 


instructional conditions depend upon their specificity and 


their connection to the task being accomplished 


é . Very 
weneral prompts.or adjunct‘ aids that do not eithen add to 


the information already supplied by understanding the task 


itself or activate processes hecessary to accomplish the 


» 


task, do not contribute -to performance, Indged, such 


Ave: 


5 - ‘N 
Vo No 


have the necessary schemata for understanding the task or 


. Pichert & Atdedigon; 1976). if the task requires PEecGaeane 
‘ 7s | 


an, e oe, — F238 


. 
wo 


more Likely t¢ affect’ the performance of subjects who do not of \ 


the maturity to select the appropriate strategies. ee 
the effects: of pLonpee: on the’ performance of less mature 
subjects are permanent is questionable (Brown &' ‘Campione, 


1977). i | 7 7 


7 


From the perspective being developed here, comprehension 


vo 


of, prose ig a task, Indeed, in- “most eonprenension studies, 


i a are.either told they will be tested or can reason- a 
aUEY assume | that: va. test. will be given. "Thus a task context 
exists for Ne passage. “Under general instructions to read 
oe ‘unders tand the passage, fubsectomppeds es make use of 
the macrostructure of the. text to construct a “cognitive — — 
representation for comprehension, Specific. task pepe weeteds 
can, none eve re ae the effect of text structure (see 
of informat jon low in the text hierarchy, then such infor- 
mation will be attended to, Furthermore, comprehension may 
not be the task in a- particular Situation, reader might | 


~— 


be required to "poububer pebper names or technical terms 


-Yather than comprehend .the passage itself. In such la case, e 


the syntactic and semantic characteristics of the passage 
will have little effect on task accomplishment, ; 
ee ae a cognitive viepeenonratTey pf_a passage + 
or ‘an episode is guided, tien; by the task a person is. i. 
work itig on, This: view broadens the context of comprehension * 


from the macrostructure of texts and episodes to the g 


@ , My 
nN 


“Mmacrostructure of ‘situations (see Mischel, 1977; Schank & 
Abelson, 1977). To understand a task it fs necessary ° iy 
construct a cognitive representation that encompagses a 


« 2 


goal and a set. of operations likely to achieve that goal | 
bece Sino & Hayes, 1976). Since tasks ‘are typically set. 
by people, especially in classroom situations, representing 
“, |. a task involves social cognition, i.e., a representation of 
° how another person views the world (see Hayes, 1972; Shantz; « 
1975). In addition, under certain ciroumstances constructing 
_ task neprenental son may require the integration of events ; ‘ 
| taking place over several days. Inference and problen-solvi8i: 
are central, therefore, to understanding task demands. 
a Finally, over time knowledge structures or schemata are . 
built around tasks. Ahead faiter's restaurant schema is | 
likely to be Ae¢tevent in fundamental ways arn 8 customer's 


% 
schema, 


i) ’ 
“ . ; . Gonelusion 
; . : * 
At this level of‘ abstraction the task model wogld 


- \ . 8 


appear to be a promising approach to a a how 
teaching effects occur for at least two rousone. First, | 
the concept of task connects information processing with 
_¥ environmental conditions. Knowing the tagk gives access 
to the kinds of. cognitivg processes that are likely to be ? 
“necessary to accomplish the task. ‘Second, a task is more 
than jusst content. It also® includes the. sftuation in which 


content is sapedded: “It-is still Soaadbie, ‘therefore, to 


« j Pr oA i - se R , - @ 
Ad \ aa r > oo 
: c ® “y - ae ee fe a a ee, 7 
: “aavoroovure ‘teaching variables into the. conceptualizatiqn 
; of. classroom conditions that: effect achievement. At the 
, oi | same time, tedehing variables aré not isolated from the , 


substance ot instruction, nn? . 7 
. ( \ *' To ae ‘thesé potential contributions of ‘the taak 
Ss 


c 


model, it s necessary to turn to an analysis ‘of the types 


‘ “ot academic . tasks that are ee to appear in, classrooms 


r 


7, and to describe the way such oe $ function as ‘frameworks 


a \ es 
bo, guide student information Processing in ‘éladstoom . 
_ environments. tate a e eg 
‘ a A i 
‘ F y) » ‘ 
% . * : - 
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Chapter 4 - 


ACADEMIC TASKS IN CLASSROOM ENVIRONMENTS . 
¢ The purpose of this chapter is to construct a bridge 4 
between the: information processing model based on the con- — 


» 


/ ‘ 


cept of task and the field of research on effective teaching, 


} 
This purpose will be served by relating the/general .task , 


s¢ . 


ecifically to the subject-matter tasks students 


model mare 


ter is divided info two sections. In tha first section, 
different types of @cademic tasks are identified and their 

q 
effects on information processing and learning are described. 


In the second section, attention turns -to the consequences ° 


, . ‘ ’ 
‘of embedding academic tasks in classroom environments. In° 


-this section the analysis centers on how tasks are affected 


by the conditions under which they are experienced in class- 


rooms, 
% 


> , 


ic Vv 4 


Academic Tasks 
chapter 3, the focus was on comprehension because it 


provided a convenient way to illustrate how tasks influence 


information processing. In addition, comprehension:is 


~~ 


essential if one is to navigate the demands of a complex - 


environment with any degree of functional achievement, In 


: ; a 4 “ 
this ¢hapter;, however, it is necessary to introduce the con-= 


cppt of! "learning" since classrooms are officially design&ted 
ra 5; 


as settings in whiten: Tearning is to take place. To deal with 
es . . 1 


i 


learning it is’ ag arias to view tasks 4s treatments. 


rrencoMnter in classroom environments. The chap= 


‘ 


. ur 7 | 
Adopting this view does not involve -a radical shift. from 


the previou& analygis because the task model readily ‘Lends 


ae 


ew: itself to a treatment interpretation. Accomplish ing a (ele : 
can have two consequences. .First, a person will acquire 
information--facts, concepts; principles, solutions--relevant 


Lo the demands of the particular task that is accomplished. 


“ET” 


Second, a ensen will practice operations--memorfzing, = 
classifyin 


i, ipferring, analyzing--used to obtain or pro- 
duce the information dpa nded by the .task. (For a diss 
ade cussion of ‘the ‘distinction between information and operations, 
wee Merrill & Boutwell, 1973.) Students will learn what a 
_ «task leads them to a6; 1sCs5 they, will acquire information, 
and operations which are necessary to accomplish a task . 6 


§ 


(see Frase, 197%, 1975; Markle, 1969). Different tasks, . "0 * + 


2 


then, will have different effects depending. upon the goals 


and the Operations which are defined by the. tasks. This,’ 


. * in essence, is the foundation of a treatment theory based on 
§ >» 7 i - * 
the task model, 


X . 

An important distinction must be kept in mind through- 
‘ . , 

out this chapter. Understanding is always required-at~the 


task level. A person must understand a bask--t.e., compre-, 
hend the goal and. the epemetrons that are necessary to oo 
the goal--in order to accomplish the task. But the caulk to 

be accomp1 {Shed may not require understanding of the subject — 
matter Which 4s embedded in the task. To -scompiian a task 


t which ¥oou tres ps nc aa ina passage All words which con- 


tain the letter Ng" a persgn must first understand that 1 


as 


“The ‘task ‘itself. ‘requ: res 
* 


eau “Ydontityih@ such erie ‘is “the Tae, 


st 


a no. eerie of the content of the passage. 7 \ 
a ’ ; F : . 
” a4 3 Memory Vv = Comprehension Tasks _- - . 


% , 
The analysis of academic tasks will begin VP dc vo 
distinction between ‘tasks which can be socompiiened: by ver- , a 


batim réproduction of sentient peevious 1 oecunceeed a, 


tasks) and tasks hich can be accomplished by understanding , 


4 Nhe: gist of the material puevionsiy encountered (compretien= 


sion tasks). The 


6 


st issue is to Paaieued this distinction, . 


e 


The discussion then turns to the way each of these tasks 


7) affects information? processing. : a . a 
, Tite due petion beeacea memory and comprehension tasks Ve 
is based ,on a distinction between the surface structure ‘and 
: the conegptual senieture of kext (see Chafe, 1970). Memory 
} ‘ > ; 
a “tasks direct attention to the surtack sAruc ture of the text 


.and to the verbatim reproduction of a aa com- 


a _ prehension tasks direct attention to the conceptual 
structure of the text and tae the learning of the gist of 


q . ey 


the information at, that level. ‘In other words, "verbatim \ 
. information consists.of propositions about the physical f 


‘sentences, whereas gist information consists of propositions 


-. about. the a the sentences" (J. R. Anderson & 
Paulson, 1977). , a 
if bs x » 
i C. Anderson (1972) approache the distinction from 
a ' 


the pétspective ‘of test items. Ls 64 items 


which, contain: Sxanciee previously encountered ‘in eee eee on 


. 


, or wna) contain lariguage that is congruent with that used 


Mg 


* 


ERIC 


JA Funrtoxt Provided by ERIC 


* 


of information process ing (see Brown, 1975; Craik 1977, 


pions allow a ‘more ,confident earevene’ tHat a. subject 


in instrugtion, medsure recall:but nat nectesnniig compre- 
hension, Paraphrase {ten nS, - Oey items which contain | 

examplés not used previously in instruction or which cong. 
tain a transfdrmed veteion of the language used in Instruc- 


; 9 


n 


comprehended the information, “To this Tist ,can bg. added <a 
‘a 


inference items, i.e.,+items wiice ask for {ifobmation not 


ts, Seema: can be used with great flexibility to handle 


or those which require application of the ietermution. AN... the 


text’ for formulate new a or relationships (see ' 


. #¢ . . 
Entwistle, 1978; Gagne & White, 1978). : : 


| One of the essentia aa erences between memory ane 
comprehension tasks is that they require cial strategies , 
t 


\ 


1979; Craik & Lockhart, 1972), In comprehension, tasks, 1 the 


. . YY 


' ideas (concepts and ‘proposi tions) embedded’ in the surface 


et 


atructure of text are decon téx{ua lized ana organized into a 
high- evel proposit ionad/network or sehena (see Bransford & 
iaieas 1976; eevee 1975). Such a eEyouK contains — \ 


little ot the- or jginal’ surface structure of the ‘text or 


eqivies from which the epeuak propositions were formed, 


‘ 


Schema are generative, however (Shaw & Wilson, 1976), That 
7 


. 


unencountered instances with ease ~or yfo generate inferencé¢s 


about the applicat yon of concepts and propositions .to hews 
situations. atone words, it is possible ‘to answer para- | 


s ro 


: - P : 
phrase and inference items using a schema which serves as a 


generator set for such answers, 


4 


~ 


explicitly stated ‘in the! text put available through inference _ 


oo 


— ™~ 


aod 


eR LR, 1 


a) 2 a a 
In comprehension tasks, remembering is an involuntary 


or incidental product of comprehension (Brown, 1975). "If 


‘4 Yail to undeystand, then ‘I will also ‘fail to remomber" 


(Norman, 1975, p. 531). Memory: for information acquired by | 


gration: takes place so that memory is for the gist of the 


ce oe 


" comprehengion ¥ more. ayrable, ' ‘but there is,a leveling and 


sharpening of the Sve inal text so that. reproduction of the 


o 


See ic eeueine ol a. particular text bécomes difficult 


“ 


r 


ie Ro kama Pdulson, 1977; Brown, 1975; Kreutzer, 


Leonard, & FMvell, 4975)... In other’ words, semantic inte- 


,@ 


. N * . 
grig inal text. rather #han for ‘the precise form of the text 


the ex anoles oo Originally (see Bransford & Franks, 


1971; Brown, 1976 Paris, 1975; Paris & Lindauer, 1976). 
, 


“Indeed, a person who has acquired a'generator set may not be 


able to distinguish between encountered and unencountered 


A 


~~ examples (Shaw & Wilson, 1976), . | 3 & 


eo 


€ ’ 


build a’ high-level semantic structure or schema that can be 


instantiated in several ways as particular circumstances 


demand, The construction of such a schema for academic 


‘content .is Likely to be difficult and require extended, 


“experience with the: conteht (see Bransford & Franks, 197%; 


Nelson, 1977; Norman, (1975). Before such a schema is'con- 


strut (é. anvelanenty romembering is not Likely to Operate. 
eftieiently (Shaw & Wilson, 1976), . Some evidence for mae 
difficulty involved ae comprehension tasks is howl in the 


# tudids which indicate that scores on paraphrase items are 


e 


e 


To accomplish comprehension tasks, then, a student must 


w ‘. 
§@er 

« 

r hay, 


- 


approximation of the original form of the 


i 


typically lower tha “scores on verbatim items (Anderson & 


Biddle, 1975; Armbruster, 1976); These data may also mean 


that subjects tend to process information for memory rather 
than comprehension, a 


Memory tasks come into existenc@ under three conditions. - 


Kirst, a task may require an exact replica{ or’ a. very close 
{ ne 


nformation,: such 


as dates, quantities, names, terms, or othek facts. Many 
inborntouye tanks in memory studies have this \requirement, 
Second, a task may be heavily recall-dependent\ i,e., to 
make an inference or an“app}ication a purse aay first have 
Lis remember a large number of facts, FYnally, a task may 


require a pérson to know information that cannot be under- 
a , 


stood (i.e., assimilated into a schema) and therefore is 


acquired by rote. For example, ¢he sentence "Groundwater 
returns to the eer during the hydrologic cycle" might well 
be learned by memorizing rather than understanding, Rote 
Learning of inherently meaningful material is likely to 
happen .when i fexwon does not have sufficient background to: 
assimilate the new information into an, existing schema or 
eee sce time to construct a new schema, 

In any one of ie. aE ir deliberate memorizing 
is required so that a person can gt least reproduce ite 


original information (Brown, 1975). Deliberate memorizing — rs 


requires at loast two progesses. First, a person must. 


restrict semantic integration, i.e., cut off the new iffor= 


mation from what is already known, in order to proserve 


4 


ae the surface structure of the information that is £6 ‘be repro- 
4 


duced (see Dooling & Christiaansen, 1977b; Mosenthal, 1979; 
spiro, 1977). Second, a person must use mnemonic strategies , J 7 
to'generate  igheauecdine of the original information to 2 
make it exe durable in memory (see. Craik, 1977; “Levin, 
Shriberg, Miller} McCormick, & Levin, 1980; Rohwer, 1973). 
The use of mnemonic strategies represents a form of epi- 
sodic. encoding of iifoima tion (see Brown, 1975; Nelson, 1977; . 
Tulving, 1972), Episodic encoding involves sae const rMes 100. of 
of a concrete-level schema which contains much of the temporal, 
eu. spatial, and autobiographical stimuli that were present when 
os me cmtommngicn to be pononbened was sxpendoneed. Information .- 
on might, for instance, be coded by its location in-the sequence 
of a passage or its place on a page (see Just & Garpenter: 
“1976 }-Murgay , 1977; Rothkopf, — Schulman, 1973; Zech- 

1 meister, McKillip, Pasko, & Bespalecy-1975), - Retrieval of. : 
information that has been (oe hea in this manner is often é 
dependent upon a high degree of similarity between the 
encoding cues and the retrieval, cues (Bjork, 1975; Peterson, 
Peterson, & Ward-Hull, 1977; Tulving, tO). The information, 

. in othe. r words, cannot be used Prextiiy. 
oe | The. digtinevion. between memory and. comprehension taskg 
es must be. viewed as as a. matter of degree. “Some tasks are weighted 
note heavily | on verbatim. reproduction or slight transforma- 
sone of ihe anclinge ‘of. instruction. Other tasks are 


“o wetghted dn. ne. direction of paraphrased” ieee or infer- 


NCES s In weld ton, somo "comprehension i toma may be 


wo. ‘ 


oy 


oo 
{ Pee To se ‘ 
ae 2 ae : 7 ; 


ne ts od 
answerable by recall, tinue allow ings Weino xy “oalig ot ue 
: = og Mele cow, oe ted e © 
Me. 2 
accomplishing what is nominally: a. “compronens By task. 
: : «ae 3 hae o” o Key 
“for pnS rae, an item that reaurtese sabia is bagaa 


exanipLe of a concept: can he, ahssaped by. Jboproldue tie ‘ait? 


example used IN ingtrue ion,” ten the item cal be! ‘anayotitd’ 


- 14 
r ; lu . eS ® a he oe 


4 3 wey 


‘ to- infer comprehension from the corrett) anewer. ae 


Procedural vs. Comprehension Tasks’ 


-e eo as 


"A secdnd distinction between procedural tasks sand .om~ 


s * « 
° ae 


prehension tasks @laborates further tle types of academic 


‘ tasks students can encounter jn classroom environments..- 


ee? 


. 


Matics where. it is formulated as a divPerence between (1) 
knowing an aio thin Clive. a ‘sequence of computational 
steps for adding a column of number, multiply ing two-digit 
numbers, dividing by whole number, etc.) that enables. one 

to oe an¢“answer and (2) understanding. why the procedure 


works and when it should be used (see Davis, 1975; Davis & 


‘ sé ? 


McKnight, 1976, 1979; Glaser, 1979; Greeno, 1978). Proce- 


v 


nw routine that produces answers, There is typically little 
i : - : 

unpredictability in such cases because the routines or 

. “\ 

alpvorithms are very reliable, e. Mtney consistently pro- 
’ : . ge 

duce correct answers if no Conpwiicesonas errors are made, 

Comprehension tasks, with respect to procedures, are tasks — 

; ; ; 

which are accomplished by knowing why a procedure works or 
4 when, to use a particulas procedure ina partdeular Situation, 
r ‘ ; * 


ENC | SG <4 | 


iin 


96" stay 


.dural tasks, then, are tasks which are accomplished by using | 


oe, 
f by memory. In such a case ic 33 not nécessar ily, Veg timate’ 
ris ce 2 


This distinction is especially clear in the field of mathe-,°. 


ity : : : 


Or: 
. were we’ 


‘@, 


-” 


7 . ; 
: a A ¢ : .. 
" , . oo .¢ 


| . . . Procedural tasks are especially evident: in mathematics, 
nae they exist in any academic arga when rules are used, to” 
produce. answers, Grammar , for example, is defined largely 
by , set cof Sueeduees Similarly reading. and Sonpusiiion 


' involve procedures which are applied to. content in order to. 


‘ 
~~ 


kenera te answers, Indeed, in the sense used in this report, 


. achieving comprehension isa procedure of building a semantid . 


. 
o 


representation of a text or episode. -In this very broad 
aa 7 - Sense ,, all thougint is algorithmic (see Davige& ‘McKnight, 
17d, , ; <a 


cy 
a 


- , Nevertheless, there are levels of specificity. that 


must be considered ‘in the distinction between procedural 

; 5 . . ! . 

and yuderstanding tasks, A procedural task is one which 
' can be accomplished without understanding by simply knowing i 


. : ce \ 
: how to follow the computational steps to produce an acceptable 


quswer. This limits procedural tasks to contént for which. . , 

Algorithms can be constructed. In some areas, st@eh a com- 

\ pdISit ion, sredietande formulas for producing answers may 

es not exist. Even ee however,’ procedural tasks can be 
created, -In COMpOE SELON, for example, a sentence-comb in ing 

| task can be ised in which two simple sentences are given = | 
’ 

with an algorithm for combining them into a compound or 

complex sentence (see O'Hare, 1973). | 2 ; _ 


Va ; -A comprehension task related to procedures involves 


the ‘basic processes ,of comprehension that have been out- 


‘2 Lined previously in Chapter 3 and this chapter. To accom 


plish a Comprehension task a student must be able to 


ERIC 


+ construct a cognitive representation of the: ideas embedded 


in the surface structure of the algorithm or conceptualize 
 ) . . ¥ 4 2 
a problem in terms of progedures that are» likely to apply ! 


4 y 


4 “(see Davis, 1975; Grosup: 1978). Tesits for unders tanding 


\ a procedure: kenorally operate at one of two levels (see 
,, Gane & White, 1978). The fist ‘level requires the student 


+0 upply the procedure to problems that differ in surface 
a) ES I ‘ é 
- features from those usdd in instruction, This level cor-. 
responds to the paraphrase test discussed in conjunction 


with memgry tasks. — The second level requires that a gtu-- 


dent decide which of several procedures is applicable td a 


‘ 


“particular problem, Such a test corresponds to the inference 
level discussed earlier and is commonly referred to in math- 


. ey, 
ematics as a word problem (see Heller, 1979). As was true 


‘ge oS 


‘with. comprehension of information, constructing a high-level - 


. 


‘schema necessary for understanding a procedure and the cir- 
cums tances under which it applies is a more lengthy and 

: ie 
difficult process than learning to follow a largely invariant 


z 


4 : - 
sequence of steps to produce an answer to Mypecitic proklem 


CEES 1975; ‘Davis & McKnight, 1976; Greeno, 1978). 1 


rhe’ Re aCionshie® Among Tasks i. 


) 


sever ‘al issucs euneauid the relationship among nenon: 
PrQceouras, sal Sonn vehension tasks. 1 this section, two 
issucs will be consider ned: (1) the effects of dirteront 
tasks; and (2) the pos ibility of interference among tasks, 

In ‘ series of interrelated Studies, Greeno and Mayer . | 
(see Grceno, 1972, 1974; 1976, 1978; Mayer, 1975, 1979; 


‘ ¢ 


NN re 
. 86 ( = 
4. 3 Jus | 


‘to result in flexibility or in the ability to know when to 


Me , 2 
- 


om . 


Mayer & Greeno, 1972) have established ‘that different 


% . : 

instructional methods produce ‘structurally differént 

learning optcomes, Methods which focus on comprehension 
pe " z 


of information or procedures appear to result. in superior 


perfolmance on "far transfer" tests which ‘require appli- . 
cation of concepts and principles to novel prgblems or ’, ° 


situations, Methods which. focus on acquiring specific 


information or on learning how to usé a procedure result 


4 


‘in superior performance on“"near transfer" tests which 


} 


require reproduction of information or computational skill." 


° 


The investigators argue that these performance differences 


veflect structural differences in the representation of 
kndwledge produced by different methods. 
These findings and their interpretation are consistent 


with the present analysis of task differences. Accomplishing 


memory tasks is bikely to require episodic.encoding of infor- 


“Mation to preserve surface structure. Episodic encoding is 


6 t 


not penerative, however, i.e., it is not likely to result 


in* knowledge that is readily applicable to new situations. 

« \ 
A similar case can be made for the effects of procedural 
tasks, Using a procedure without understanding is not likely 


. 


suse the procedure, With. both memory and procedural tasks, 


" 


then, ele onsen pis to expect near rather than far trans- 


“. : 
. 1 ee HL Comprehension tasks, on the other hand, require the 


@ 


construction of high-level generative schemata which are 


broadly applicable to novel situations and- to decision making. 
: ; h 4 : : 


s 


. : . 5 ws «. 
Yo ; , t 
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This analysis SMpNE SEOs the impor tance of COnpeCEE SH 
[je 


qualitative diterpenes: in outcomes when studying the effects 


of Hes UroCEsOn (see Marton & Saljo, 1976). Teaching’ methods 
coe / “ ; +7 
ean atfeet what is learned rather than simply the amount ~ 


a that is learned, Indeed studies of eognitive PEcteronces 
(Se. As Owe 1975; Tamir, 1975), the effects of different ) . 
aueeula (Walker & Schaffarzick, 1974), and ape of 
reverent strategies of teaching reading (Barr, 1975) all 
. point to the importance of dua TaGative Wit Penandassin out : 
comes produged by different approaches to instruction, _ 
Is it possible that different tasks are inconpd tibte? 


. . ; ; oe 
, A comparison-of memory and comprehension tasks-suggeésts es 


that preparation suitable for one task can interfere with 
preparation for ‘the other (seb Bvaneford. & Franks, 19769 
Kintsch, 1975). Accomplishing a comprehension task can, 
because of the effects of semantic integrat ign, interfere 

with the ability to reproduce specific facts or the’ surface 
structure af the original text. On the Scher pnd, accom- 
plishing a memory iaek can produce knowledge in a form that “4 
i's not easily applied to recognizing oe instances or making 
inferences to new situations. advanced knowledge , of the | 


task, therefore, is esseltial for basic accomplishment, For | 
~~ some tasks,. reading for comprehension may be inappropriate. 
. This perspective explains why subjects typically adjust , ; | 


information proces ing pinerekics to fit the nature of.‘the | | \ 


oe ‘f . 
task they are working on (Gibson & Levin, 1975; McConkie, / 
a : : on 


1977). : . 2 Hs, 


- by Greeno (1976). Using a logical task analysis, Greeno ° 


A 


, mapped alternative representations of problems involving 


, terms, Each representation produces Phe same answer, but 


»~ of vompareicon bt procedural ‘and comprehension tasks | 


é 


produces a parallel argument. ~Learning to.use an algorithm 
does not necessarily enable one to understand why the 


ulgorithm works or when to use it. Similarly, learning to 


o 


understand why an algorithm works or when it should be used 
does not necessar fly lead to computational proficiency. 


_This distinction is’ especially clear ina recent analysis, 


ey 


‘ 


fractions. Such problems were represented in sét-thedretic 


a 


. 
+ 


terms, geometric or spatial terms, or purely numerical - 


~e 


representations differed in terms of the number of steps 


and the type of cognitive activity required to generate a 


| La 


solution. Indeed, representations could be compared in 
jterms of their lnetweetioadt efficience (which represen- 
tation could be learned faster), their application efficiency 
(which could be epics more readily to "real world" problems), 
their transfer efficiency (which representation made it easier 
to learn other concepts related ‘to. fractions), and their 
production efficiency (which representation generated answers 


~ 


faster). The numerical representation, for example, could 


be used with little understanding. of the nature of fractions. 
. ‘ : ay 
Such’ a representatiefi was high on production efficiency but 
low on transfer. to new concepts related to fractions.° If 

a) : ' 


: e é 
tig task to be accomplished is procedural, i.e., if the stu- 


dent is judged on. his or her ability to solve correctly a 


) Se : os ; ; .* Pe ve we 


large set of problems, the most _— re resentation would 
be the numerical one. ~The other representa?ions are simp _ = 
too cumbersome to use as. routine solution strategies. | 

| tt can be argued that extensive grail and puaciice: with. 
computa tion ‘procedures is a prerequisite for acquiring hhigh- 
level generative schemata (Davis, 1975; Davis & McKnight, 
1976; Greeno, 1978) oF that students must know the facts’ 
before they can undoes vane the material. This analysis’ 


‘ : ‘, : “| 


suggests, however, that accomplishing one task dods now ._* ig 
. : o- 
necessarily or automatically lead to..the outcomes of the eG 
. . : 2 ¢ 


"other, Indeed, at the level of accomplishing a single task, 


memory, procedural, and comprehension processing may inter- 
” , Fi v 

Ft { » 

fere with each other. 

Two final aspects of academic tasks and their effects 


‘ 


‘ & 


. need tot be addressed before. considering how these tasks are 
exper renced in the classroom, First, there is’ an important . 
developmental effect on task acconplighwentt, A reasonably 
large body of evidence suggests. that comprehension Lis@e,4 
. assimilation to schema ta ) and the invgiuntay, remembering 
| that is a product of comprehension are entaven "naturally" 
, by very young children, That iat, they re able to under= 
‘stand tasks in their world and remember a considerable : cog 
amount about these tasks and their accomplishment. Deve lop+ 
mental differences are clear, however, when a task involves . 


} deliber rate pieene or the cebeesne achuisi tion ofa » 


dewidohena in order to achieve ‘comprehension of: academic 


XQ 


content (see Brown, 1975; Hagen, Jongeward, & Kaal, 11975) « 


‘ } é ‘ . 
- As pointed out in Chapter 3, developmentally young children 


often have a produc tdon deticiency, i.e., they lack the 


ability ‘to select and‘torganize strategies to accomplish a, 
; a a ue eat eo ak 
specific situationally-imposed goal. For present purposes, 
‘this means that: young children.are capable of comprehending 


w task but’ not necessarily of accomplishing it if it involves 

deliberate memorizing or. the development ‘of new schema, * To 
4 a : , 

accomplish academic tasks, whether memory, procedural, or 


comprehension, such children: require substantial prompting 


' ‘trom the instructional eugisenaent, © i 


\ 


1 


: : - { 
Second, there is:some evidence available which suggests 
that studtn ts acquire procedures for generating answers by 

; _ 3 | | | | 
experience with accomplishing tasks rather. than through direct 


instruction in these procedures, Resnick and her associates 
: 2 e a 


(Resnick, 1976; Groen & Resnick, 1977), for example, found 
phat pupils transformed instructional routines. which were 


easy to articulate, represented the stricture of the subject : 
; a ° : . . ° 

: : ‘ 

matter, but were cumbersome for generating answers, into 


"production routines which were difficult to articulate but 


v) 
more effieclent in. producing answers. For example, after 
completing several problem sets, students learned to add’ ’ 


smaller numbers to larger numbers even though.they had not 


’ been taught, to follow this procedure (and in all probability | 


- { 


did not know’ this algorithm prior to instruction in addition). 
The solution strategy was devised, in other words, from 


direct and repeated experience with the content. Other » 


studies have also found that students devise their own 
4 , . : 


’ @ 
od 


Cc 


"e 


strategies for phoducene aliswers, but, the strategies are not 
¢ 


always appropriate. Erlwanger (1975), foi. example, dis- ; 3 


e 


covered students who.were very siecesetui in producing 


- 


“canals but who had . fundaméh tal dy erroneotis coficeptions of 
“mathematics. Their procedures typeanly re for only a ~ _ 
. 
very limited range of. problems, violated basic assumptions 
in mathematics > reflected little undéz'standing of na Che: 


ma tical i eal, and were resistant to bediig change 


Similar. findings have PEEn reported, by: peek and Jenc s 

(19:79 ; Peck, Jencks, & chatterley, 1980) ; These res Its 
2 ‘ 

indicate a need for careful ‘analysis of what is learned. 


; / 
when students accomplish academid tasks. 


’ 
* 


summary _ oe e 2 ae on a 


' For purposes. of the present analysis, three types of 


bea dene.: tasks fave: been. identified: memory, procedural,” 


and comprehension: For memory tasks, the goal is to be able ,°* /"# 


to reproduce ‘informa tion previously encountered. . ‘The- oper os o 
wtions on -acaddmic content that enable. -~ person to. accomplish . 

‘a memory: task inenude episodic encoding using various | - a 
mnemonic strategies. For procedural tasks, the goal is to 2 


be able to use a rule or algorithm $o produce a predictable. 
answer to a computa‘tional problem, - To BCIULES eee 


ake person mee learn the sequence of steps that define the ~ ae 


algorithm and practice these: steps to grin mastery. In the . 
case of bot poner and procedural’ tasks, performance is ae a 


dependent on congruence between ‘practice and testing Ccon= 


texts. The knowledge and skills acquired in memory and - 


. 7 7 e i 
oh ; - Migs ao 


‘ : 4 Dg .. c 7 
& . . , , * . , ‘ , : % . . 
. procedural tasks, in other ,words, are Berney every inflexible. 


! F a ee oe — a Be ag Stel 
: > : i / nt : ” " : : : ; 
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Finally, for comprehension tasks, the goal.is to be able co 


oi generate answers to unencountéred instantes or situs WN eitien, 


With er ee a body of knowledge, comprehensio#f. 


~— 
‘.fqgrmed-versions ot the oniginal content or to'frake inferences 


' within the passage or from the passage to situations, - 
— | eae 
With respect to procedures, comprehension 


is demonstrated 


by. being able to {ell why a proced or decide when 


‘one of several prog§jedures is applicable.’ Yo acquire such ~- 


¥\ 


abilities, a person’ must construct a high-[lével semantic 
* - 


structure or generative schema that can be applied flexibly 
: - 


to a wide range of- circumstances, 


4 


: Classroom Tasks ‘ - ee Z 
a ae The. discussion has now come full circle back to the 4 , 
© : clwssroom, In this section the focus is on what happens to 


academic tasks when they are inserted into a classroom__ 


~ environment. The analysis of this issue is organized | 


around three, features of the classroom environment :, (1) the 
evaluative climate of the classroom; (2) the group setting’ . 


: 4 s ; 
and instructional materials characteristic of classrooms; 
\ i 
and (3) the ced of classroom Groups. : 
a é 2 ’ : a 
‘The Evaluative climate in ‘Clasgrooms 


Academic tasks sin, classrooms are embedded \n an 

eA 
rmrnmrmareenrn, - ACOMDATA Ly strye ture. defined by | Becker}. Geer. ant 
: Hughes (1968) as an exchange of performance for. eradee: 


. 


Im this .report, - the term beach not refer, simply to . 


" @ (\ oS 93 ~ gr. Sap oN 
ERIC . ene + - *, oy - 
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“1971). »Students thus appear to be very aware of the ve a 


marks on repottrqards. , The reference is, rather, to che 
various forms of. public recognition for appropriate per- 
formance that occur in classrooms, Students are required 
to diaoiey enowledpe and skills on different occasions: 
they take tests, complete seatennende answer questions in 
discussions, and so forth.. These answers are labeled by 
the teacher and these labels are usually available to an 


audiencé in the ‘classroom and, witen labels are formally 


recorded, to pavente: school officials, and others who have 


not witnessed the performance at all. , ( 


ant 


Classroom studies (eB., Jack ‘On, 1968; Potter, 1974; 
Smith & HOGI EOYs 1968 ) and Teate that judgments sepout ‘stu-_ 
dent answers and their classroom conduct are made frequently,. 
In a Study of first and fifth grade classes, Sieber (1979) 
reported that teachers evaluated conduct publically on the 
average of 15.89 times per hour, or 87 times 4 day, Oran 
estimatedly 16,000 times‘a year, By being either a recip- 
went or a witness caraneee evaluations, students can build 


an evaluative map of acclassroom enyironment. (see White, 


lative dimensions of classrooms (Morine-Dershimer, 1976) 


. . \ ' a 
and able.to adapt to different modes of evaluative feedback, 


Hill 1948) reported that. students were able to interpret 


fonveReiiba as-a mode. of evaluative feedback, Similarly, = 


Gelman (1972) reported that. students vould intergret a 


“question” coming-after an answervas-a signal-to change their | 


+? : : , = 
answer, especially. if they were working on material they 


- 94) Oy 


a 


(FF 2 7S 


2 


& 


did not understand. . Finally, there iis some evidence that 


7” 
‘the evaluations students receive affect their status in 


- Ene school at large. Ina recent “study of the Social organ-~, 


ization, in nieh schools it was reported that "a student 
"e 4 
‘sorted’ as a 'gogd student' is differentially allowed to 


oe both territorial rights and his adherence to the 
; forma\l and. informal rudes/of the scho@l um lane 1975). 
The evaluative climate in classrooms connects* academic | 


facie to a reward structure, ‘Answers, “ therefore, are not 


just ey idence of hawing accomplished an academic task, They 


. ¢ 


also count as points earned in an “pec SyeveMs 


The function of answers ina reward System adds important 


dimensions to BRE afecomplishrient of academic tasks. Three. 


consequences or! these dimensions are explored briefly in 
r ; 4 . _ 
the following’ discussion. 


‘ . 


First, the answers a teacher actually accepts and 
, Vv 


rewards define the weal task» in olagsrooms. The announced 
~—/ 
goal of an art OBO", for. Saale. may be to tear how to 


analyze the effects of color: on emotions, a task aot nal. 


involyeaw. Compvehensiens.” If, however, tHe teacher ‘rewards 


verbatim reproduction ot definitions ,presented in the text- 
. ; 
book, the task can be necomprisiied by. memor izing definitions, 


Second, the aljowable routes to answers ap eeG Ey RG ' 
nature of the task that is accomplished. If, for example, 
a student can pro@uce an acceptable answer by ‘copying the 


work of. another student, then the student will learn to 
ig e * e 
. . a " » 
» Copy’ an answer rather than the operMt ions intended by’. the 
‘ @ 
‘ 7) ; : - aay 


tketure(ana Frenchy (1978), have described an incident” in 


- academic task. -Mehan st?) has: described an instance in 


which Jirst-erade pupils: in a discussion used ‘various: delay ing 
tactics when called upon to recite. The result br these 
tactics was that other students or the teacher would provide 


Py 


the answer for the student who was. called on, Similar 
examples of students er demands in recita- 
: tions have been reported by MacKay (1978) at the secondary’ 
levi. From a teacher perspective Hupderen (1977) has 


J 


described | wine: phepomenon as "piloting," a technique in 
ehtch she teacher uses a sequence of increasingly explicit he 
prompts to enable a student--usually a low achiever-~to 
produce a answers. As prompts Heeone more explicit, a Sie 
dent can give an answer without Maile the ia eee 


by the task itself, 


Finally, the strictness of the criteria a teacher uses a 


to judge answers has consequences) for task accomplishment, 


which a primary school teacher accepts a broad range of aa 
answers, many of which are factyally peo hee es in aedte~ 
cussion of birds ‘that are native to the students' home 
region, Other investigators have also reported a arce ener 
sometimes praise "wrong" answers cBaiteck; Kliebard, fynad, 

& Smith, 1966; Mehan,. 1974; Rowe, 1974), so the phenomenon. 
may be common . ‘In such instances it appears that. answering, 
patnes that giving the correct answer, is the task, If the 
criteria for correctness are loose enough, ine task system 


itself is suspended, _ | 
, << ’ ¢ 


° 
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. | ; 7 ‘ , ; Li, : me 


my 


A 


‘4 The embedding of acadpmic tasks ina reward structure 


‘would seem to aftect the character of student performance, 


Several studies of language use in classrooms have reported 


U 
that student talk ié constricted, vague,. and indeterminant 


(see Edwards & Furlong, 1978; Harrod, 1977; Sinclair & f . 0 


as 


Coulthard, 1975). ‘Searde (1975), for example, examined the 
spoken language of high school students in English, social 


studies, and physics Classes and found qualitative differ- 
. “ ‘ A . 
ences between.academic and non-academic episodes. 


The talk which resulted from their activities as 


™ 


participants in school work was’ usually a series of 
short exchanges (and) was not in it#elf complete but 


required either reference to texts or movement.... 
; 2 ( | | £ 
It would seem that the students understood that there | 


‘ 


. 


was one kind of talk to be used among themselves and 
ee 


another kind which was suitable for school work 


4 


| 
(p. 280). a 


s 


_Along similar Lines, Graves’ (1975), in ¢ a study of writing 
in the second grade, found that texts for assigned writing 
were shorter than those for’ unassignéd writing. This ee 


was observed under both traditional | and open forms of class- 


vv? a . 


dg organization. se Rosswork (1977), ina laboratory 
say aa which sixth- grade students were a a to generate « 
as many, weacentes as possible from words in a apart ig list,’ | 
found that studen bg improved performance to meet. specific 
output goals by reducing the numbeh of words per sentence 


_ 8 5 ee ata 


to the minimum established by the experimenter. Rosswork 


> 


: comments that "In some cases’, specific goals might lead to 


inappropriate short’ cutting, barticularly when’ poor con= 


“eived goals are wee for conplex Sr iue cron (1977, DP. 715). 


« 


One final Tepect of th reward structure in Haxcacae 4 a 
- merits éone tier ation in the context of this project. ‘It . 
would seem that embedding academic tasks in an accountability 
system generates pressure a both teachers and students to 


‘ \ 
use memory.or procedural tasks. Comprehension tasks pro- 


vide high option answering occasions; In other words, a 


correct answer in a comprehension task can take several 
: different surface forms and, indeed, different answers may 
be equally correct. This Situation requires a considerable . 


f , 
} e ft 
, amount of interpretation by both teachers and students in. 
° ry . , 


order to judge the correctness of angwerg. Teachers wquld . 
oan 4 : : - : ; : 
appear, on accasion at least, to reduce this interpretive 


load by defining. a single answer as acceptable when several | 


answers would be'legitimate (see Barnes, 1971; Keddie, 1971; 
ae TS ty ] , . 
Nash, 1973). Aside from reducing the interpretive load, 


specificity would also seem to increase studént involvement, 
. = « o : ; ‘ “A 
even more perhaps than extrinsic incentives (Rosswork, 1977). 


e 


_From a student ‘perspective, Davis and McKnight (1976) have 
described a case in which students strongly resisted an 


attempt to. shift anroray thon process tag demands ina ma the- ; 
a ‘ | + 
matics jelass'’ from procedural to comprehension tasks. The 


students argued nat they had a right tto be told what to do 3 


ane demanded explicit instructions on how to solve problema,. 
4 peer os, 


wea similar situation has been described By Wilson, 1976.) 


. 


- 7 . : ' 
4 


8 | so 
' -_ as a 16, »* : 


one possible. reason. ‘for this deanna is that "understanding 


_well- formed explicit problens, in contrast to ill-formed 
_ problems, wealdives less knowledge of the world by the stu- 
dent (see Simon & Hayes, 1976) . From the: perspective of | 


both the teacher and the student, then, the-pressure is 
\ co ‘ 
oun specificity. and explicitness. As these two ainiens10na 


a . 3 * 


increase, academic tasks can be. accomplished by memory 


_ , rather than comprehension. As Davis and McKnight (1976, p. 
yo, , $ eo 


282) have observed; "it is no longer a mystery why so many 


teachers’ and. so many textbooks present ninth-grade algebra 
r as a rote algprithmic yeu The pressure on you to do 


exactly that gg formidable|.” 


% ‘ * q » ’ 
This issue of student. pressure toward memory tasks. ’ 


4 


_ would seem'to have implications for two areas of classroom a 
. ° \ . * . 


inquiry. First, it. provides a perspective for examin#ng the 
. . ; . ; e : 1 . 
question of reciprocal -influence in classrooms, a question i 


raised in Chapter 2 of this report, Second, it gives a 
framework for examining research on student attitudes fowaua 
teachers, From a student perspective, a "faint teacher is 
iikeiy te be-one who i aes teaches reliable formulas _ 
: for getting answers. , | af . - 


«. ’ In,summary, it would appear that the reward structure 


in cla'ssrooms drives the .task system. The accountability 


e 


, a: 2 system wrthin which an academic task is embedded can change 


the ng ture ot the task. Moreover, if accountability is noé 
: ; "; * Cc : i 
4 present, i.e., if answers are not required or any answer is - 4 


“acceptable, then ‘ie task” systait ‘Ltserr™ ts “suspended. FE osname 


* 
- : 5 4 ; 
. ’ 
’ a 
. 


re) 7 ' - ) ; -_ | 99 


ERIC < + | | = 16, a ee : 
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_ the extent that the task system is the primary treatment | 


unit .in classrooms, the reward structure affects outcomes 


through its effect.on tasks.. “= . Pa 


Classroom Conditions: "The Group Setting 


In contrast to laboratory séttings ‘in which most 


. 


learning research is conducted, academic tasks in classrooms 


are accomplished in an environment of considerable inherent 


complexity, In this section, two aspects of the classroom 


| as a task environment are considered; (1) the group cir- 


_ cumstances under which tasks are accomplished; and (2) the. 


instructional, materials students use in accomplishing 


academic tasks. ue 


: 
A’ ,¢ lassroom embodies_ a very Ne a informa tidn system 


‘(for more details on this: description, see Doyle, 1977b). 


’ 


There ig a rich AETBY of printed materia is and media as well 


vas égmments from a teacher and eas to ‘thirty stydents. 


‘Any onfe of these -pesOUurces can. assume significance for. a 


task depending on particular eiecustancee: In addition, 


A 
many formal instructional cues are unreliable. Instructions 
i] : 


from teachérs are not always complete and feedback is some- 


cy 


times inaccurate. Finally, the classroom isa mass processing 


system that is not always adaptive to the needs and interests 
» mai , 


ve an individual student, It may be difficult, therefore, 


’ 


for an individual to get the informa tion fieeded ata pare 


- 


ticular ‘moment, To learn in piaeerocna: therefore, a 


\ 


" student must develop considerable interpretive compe tence 


to identify..relevant instructional cues and utilize them 


. od ‘ ‘ . 
° 
a al = 


ERIC’ 


‘courage some students frdm participating in classroom os 


activities for fear of criticism from peers (Potter, 1974). 


oa 


ro 


a“ 


to. herp’ define academic tasks and, gain informa tion necessary 


to ‘Secomplish | those tasks (see icourel, 1974; Dweck, Hill, 


” Redd, Ste'inman, & sia 1976; Mehan, 1979), “ Students who 


have problems focusing on the central material of academic 


tasks are not eer’ to learn from. elaseroona (see iiondand & 


* 
- 


Tutko, "bie 


‘ \ 


The fact that Auademie tasks in @iasseoons: are accom— 
v 


plished in a. Broup’ sorting has at. least thes consequences. 


First, answers are often public. Tide pubiieness may dis-— 
y _ 


? 


Indeed, it is likely that public performances, such as 
‘ 


presenting reports. in éiase, have considerable accounta- 


“bilaty. press that engendersa high degree of task _invklvenent, 


a’, the group nature of classrooms: means that other 


students are potential ‘resources for task’ ‘accomplishment. 


~. 
_This effect can be bath diréet and indirect, That is, a 


stugent might directly consult another student aa answers - 


c 


or for claifica tion of task veuuisenatis: (see. 7 eutotn & 


Wang, 1978). Or a‘student can learn from the questions oe oe 


other: students ask ‘the teacher “wha t the task Po and how it 


can be accomplished, Tasks,. in ‘othes words, may be nego- 


tiated ey to the benefit of all ‘students in‘ the: 


class. , , a - . _— : 


The way in which cldssma tes: become resources depends , 


’ 


upon the way. in. which instruction is organized th a classe | 


room. Studies indicate that student-to-student iewetioas 
$ = 6 . an Pa 


e 


. 7 je “you 10, . . : a = 


‘ = te ‘ 
ae ; x ‘ : 4 


is higher in qpen or team structured classrooms than in -* “<, 


o t 


traditional teacher-led .classrooms (see Hallinan, 1976;° 
ae aan : 
Slavin, 1978) .. qn part, this student orientation résults 
from the fact that in open structures the teacher typically 
has a less direct role in providing informatién fo. the witede 


class, In _teacher- led. classroons, students dppear- to focus 


“attention on the teacher as a primary ‘resources, in ‘student- 


4 a 


centered claSsrnooms, students rely more on Sachi: other as_ 


resources (see Johannessort; 1967, P. 20; Short, 1975). In 


_ fifth-grade selsines Shymansky and wa tthews (1974) found, 
ra 


for example, that’ in contrast to student-structured class- 


~ 


rooms, students* in teacher-led classrooms: 
a . » 5 ad . eo : 
l. spend more class time observing the teacher; =: . 


e . ) 


2. spend more class time foj lowing teacher directions 
‘ régarding what activity to cto onaot how the 


activity should be done; 


3. spend less class time ‘doing activities in which | 

no specific teacher directions are, followed, i.e., 
eo Y ; 4 : a 

doing'‘an activity of their own design; 


' 


. 


% 


4. spend tess clas# t ime responding ta teacher questions; 
‘ 4 ‘ . 


* 


5. spend more ,class time initiating (or attempting to 


« 


_ initiate} interaction with the teacher and con- 
eh tinuing self-initiated interaction with the teacher ; 


6G, _ spend’ less class: time pecetyine ideas from another 


¢ 
4 


° 


® and 


ls spend lass class time giving ideas + to another, or 
dent (not at the request of the teacher) (q. 164). 


studént (who is not demonstrating ¥ou. 4h teacher), 
2 - rv ; : . Pad . 


= 


—: | : a bf. a : ; 


Some insight into the dynamics of -how. studénts use’ 
each other as resources is available in Pepitone's Oras 22 
report of experiments in which third-grade ardent were 


given a puzzle to assemble under different instructional 7 


- 


conditions. The ‘experiments: were conducted by randomly 
drawing five students at a time from the same classroom and — 


'. having them assemble the puzzPe in separate exper imental> 


room in which the students could talk to each other ‘and 
on a 2 
., Via ae work, .In the first expefiment, all stu-.- 


a 


dents assembldd ¢ the same puzzle, hut in one gondition a 
model of the coup leted: puzzle was present and in the other. 
the model was not available dur ing asSembly. Pepitone. So 


teind what. when the model was absent students looked to . “& 


. 


each other, but.when the model was présent they attended to 
the moder: In the’ Jecond experiment, *the model -wa's not 
prea during assembly, but students in one. conde ttOn 


worked on the same puzzle and in-.thé other condition they - 
an a ' St 
worked on different: puzzles. ‘In: this experiment, more 
y 3 7 os , 
social comparisons weré made in. the identical task con- i 


ditjon. Pepitone also found that in the model-abseit 

eon ned there eee evaluative interactions, more 

negative aocint acts, and. more “Des ting" behavior, been - s 
attempts ‘to do-befter than the other students,/ than in the | 
model-present eondieion.. “In addition, students also_ om- 
‘pared ‘work even shen they were@work ing on different tasks. 


we: 


‘Wha t seems to, be happening here is bine da the nodel-absent, 


“idéntical“ task condition, tle, investigator Cheveee a 


2 ° "test-like" event. As | a result, students, became competitive 
and took advaritage of ‘the opportunity to talk and view eact 


other's work. The ee ce of eva suataNe, interactions 


would seem . to. be one way of arriving at -a standard for | 


acceptable performance in the absence of a. model _by which er 
‘they ‘could easily assume they would "be judged. Finally, * - 
the compar isons made, yhile work ing on different tasks” oe 7 
_ Probably reflected aattempt to adjust the pace of work 


e, Pea 


c out put: by reference ts the pace, of the other members pt 
ie group. such. monitoring for pacing purposes in likely. - _ 
to be a colon phenomenon in‘classroons. 
The third consequehce of the-eroup nature a cia oe 
‘rooma’ is related to task accountability. Because tasks 
. are administered to a group and pertormance on these tasks 
must often be evaluated pablicalty, a teacher would be 
He under pressure to adjust standards and pace to ‘the level | 
at which most students can’ accomplish tasks Apee" Arlin & . Si 


o 


i, . Weetbury, me, This again may Limit the utility of com-.- ae i 
prehension tasks which typically requiré considerable _ 
skill to accomplish (see Greend, 1972). Moreover, prompts 


which are given to lower ability students, to assist them 


in agcomplishing ‘ tasks are, also available to other students 


ne ‘such prompts. As ‘a result, some st dents 
may end up/working on a task at a level that 


erably below their ability. Finally, it woul . seem to be 


difficult to maintain individual accountability in a group 


cai ~ It is always Saini that a student can copy 


t 
. = 
. ’ 


a . > Tt 04 16, . o : _ 


0, 


The problems: of maintaining a 
ee wo, 


‘ 


tion, two aspects of instructional materials will be 


"answors from otheys or gre. pane tbe: accountability o 
system ‘in other vigor 


o 


a 


Pi 


tasks system in. classrooms would seém ‘to be. tosnidablg. 


F 


4 “The group ere ‘in, which denied tasks are accop- 
~ i 


v 


pAished in classrooms provides, then, a rich al oe. 


potentially supporting and interferring resources, stur 2 
La 


ere to be able “to shift @ttention™to those : 


t 
— 
resources’ which are. optimal for a particular set of -cirt 


cumstances.” In the absence? of a direct touctier role: in |@~ 
CJ 


pro¥iding Gioniveion about * Canis and thedr acomplishneht, 


students will turn’ ‘to each other for assistance, . The | 


kactimnes of classmates also means that some students! 


can ‘circumy. t the task acéountability system and many 


students will probably be working on tasks at a level 
below. wha't they are capable. 


"Classroom Conditions: Ma terials 7 7 | 


a 


Descriptive’ studies indicate that-a large ammount of 


Sincsvoon twme is structured’ around printed materials, 


' 
_(see PIE Institute, 1977; Nash, 1973; ROSOnSntne, ‘1976, 


1979), Over 60% of classroon time is typically spent ik 


séatwork, and even other activities such as teacher lec- 


tures and discussions are often based on the textbook or 


v 


other materials. . Clearly, miterials are an important 


resource tl accomplishing classroom tasks. In ee sec- ¢ 


* 


briefly considered: * (1) ‘the mavxe of ‘ieee materials; and 


(A), their match to learner abilities. ° - 


, : ff 
‘s ° . 
+ be =< . 
< F 
: . . ; . = 


~ 


re Cle 2 
@o 4 : oe : 10, a) 


‘ Ca eful. vanalysis of fhe discourse properties of. 


school tex indicate that they often present students 


wittcomplex: Loj 
a ‘ 


Frederinaei, A aapheey. & Ot tesen, 1978; Gammon, 19723; 


MacGinities 976)” In an extensive analysis of, ‘the sujta- 


vanity for otgne beginning reading programs for compensatory 


education students , Beck and ‘McCaslin (1978) eoneiudea that , 


many programs present aateetat to students in ways that are 
‘ 7 ‘ = . ¢ . > 
likely to cause confusion and contained recommendations to 


teachers for instructional procedures that aré often.con- 
’ F g ; 


voluted and demanding ,from the student perspective. In: 
many instances,’ 


then, it would appear that a significant 


e 7 e«\ ‘ : ; 
portion of students would have a difficult time learning = 


from textbdoks. > 


‘ 


Jorgenson a cs has, provided some naturalistic data 


onl the match between textbooks and students reading ability, 


. and the eonsequence’ of 
The study focused On veaaine and social studiesvat the 
third and fifth grade levels ¥ In an urban elementary school. 


‘In third-grade’ reading, the teachers were able to match 


students to’ textbooks written at several reading lgvels. 1 


In fifth grade social studies, there was a Single text for 


all. students,, In the reading,classes in which teachers - 
= : : . 


could match students to texts, 61% of, the students were 


assigned ‘to material easier than their sealed level, In 


social studies classes “in which sae one cont’ was available, © 


85% of the, ecudenve were "required ‘tp learn [Tm ma terial 
: - awe 


om tty 


ray 


and inferential tasks. (see Kreger iksen, 


this’ match for Aiheee oi behavior. . 


Pl 


~ 


; i ; ete doy - ‘A 
—s o ~ _ , . : | 
that was beyond. their pee ability. Jorgenson also 


found ‘that students who were ‘assigned 2 material Perew 


6 r r. ” 
aye wan Uheis ability levels were rated by teachers ‘as noehen 4 


behaved. Tn addition, when students were peeteted to- 


more time rely ing on _ the tedcher and other BrRgonee for 
- assistanke. “ , a3 se 
Finally, “Armbruster, Stevens, and Rosenshine (1977) 
studied’ the content covered and emphasis in three reading 
. 7 curricula and two aaa standardized ree s) focusing on 


v 


the’ second half of third grade, They «found enee 7 the over- 
| lap between the’ texts and the standardized tests was low. 
reading curricula tended to emphasize ‘comprehension 
_Skills that appear io wequie inference, interpretation, 
: wlentanieation or relationships, and synthesis" (p. 8). 
The tests, on the other hand, “tended to focus on factual 
itens entailing econ rane information in the pEPS ted text" 
(p. $). . 
Clearly more research is needed on the cognitive 
demands of instructional materials, given the large amount 
‘of eigeeeon time that is structured around this resource, 
The evidence reviewed here suggests that many Srucents 
would have difficulty learning with Sonu Henaion from the 
ine euuetional wetewiate they encounter in classrooms, It 


\ . 
would be important to know, therefore, how teacher main- 


tain task systems in classrooms a such materials are 
an) ; 


° + 


used, One suspects that a considerable amount of explicit 


ae, | 


, nape ted that ‘exceeded their sere dee neha? 


ae? 


. ae 


. 


& 


prompting by the teacher is necessary for students to 


” 


. 


kecomplish tagks that are based on printed material. In 
addition, id the ‘tasks cannot be accomplished: with com 
prehension, then, memory, or the learning of algorithms is 
likely “to be the operations mos t. students use inh attempting 
to accomplish academic ‘aks, 


i - 
History 


One of the distinctive c neacteriatics of ,classroonis 
is their history. A classroom group convenes yegularly, ‘ 
fora period of three to nine months, depending on the — 
grade levél and th Epeduls of the school system. As a 
Pe 
_—¥esutt; sa" olan has a history. In this section, the con- 
sequences of this history for task accomplishment and out- 
comes are explored. . 
s. As mentioned in Chapter 3, the taal effects increase 
wath pepentoe experience,. The fact that classrooms lave’ a 
history means that task effects shoutd be particularly 
hebuet in thes® settings. That is, tasks should serve as 
the primary stimulus sorting nechaatens for students in 
\ classroom erivivonments, | | ‘ 

Over the course of the year there is likely to be a 
tuning to feck demands. At the beginning of the year 
eudenes “ace the initial pEenien of consteuetine a 
nitive representation of the task or tasks that the teacher 
is establishing. That is, they must understand the goal, 


and the operations that are allowed by the teacher to \ 


& 


achiéve that goal. It is necessary, therefore, for 


t : . ry 


“108 2 7 | 


Noe - * . 
gfudenta to gather an a: avon task’ requirements, Indeed,” an 


students seem to be Sapecia thy sensitive té: tag “adore” 


v 


rt 4 
"mation when ‘encountering a classroom for the first time, 
pa 


‘ 
ce a 


. ve even | more so than nee JM Bee Deneh ACE 1976). : 


Reliable information about task demands may™ not be austin 
‘ " \ ’ 


able to students curpe the first few ‘days, ad may have . 


2 _to wait, for instance, ‘until the first formal ‘test, to 


ne 


‘determine what the ache expects and allows. 
* During thé initial phase of the year, student moni- 


toring of instructional stimuli is likely to be broad.. 


jena taMculanseata ete, Saphieehietiahie siete etek Lee CTT ee 


. ‘e Once a cognitive representation of the task system is 


! t : 7 


constructed, nOwEve ns students can predict performance 
& . 
expectations and select more efficiently from the array 


of stimulus information available ina classroom (see 
_ a Bransford’, Nitsch, & Franks, 1977; Schank & Abelson, 1977) « 
4 
Ps ; Attention in, in other words,.become tuned to’ the demands 
- of tasks and students ean tag eelevant information which —- 
may not be specifically ject by the teacher as important a a 
to learn,* Kor inetance, the sentence "Groundwater: returns | 


v7 . 
to the ocean during the hydrologic cycle" can eueaty be 


coded as & likely candidate for | a test item regardless of 
whether the teacher explicitly underscores the. ‘gentence as: 
one that needs to be learned. All the students need to 
icliow now is whether the pian will be verbatim or paraphrase 


’in order to select an appropriate rehearsal strategy. 


Experienced students have an. advantage in the opening 


of the year since they are likely to have acquired 


» , ' 
. te 


. , classroom task schema or scripts teon.peevaous attempts to 
solve the pilabilien of understanding task demands (see Reed &’' 
° Johnsen, 1977; Schank & Abelson, 1977). For such studenta, ‘ \. 
the ‘initial problem may simply be one of determining , | 
whether An existing script can be instantiated in'a same, 
| ticular Biteewion, “he an existing script fits *the situation, 
ae the. problem of understanding the task system can be resolved 
: early. ‘If eeROUANe scripts are dot applicable, then the 
students must engage in the more difficult process of . 
formulating a plan, oe eee eoletracetie a new representation 
to meet tiie specdiic demands of the task (see Schank & 
Abetson, 1977), . ar 
Some ladinect seidende concerning how tasks serve as | 


7) 
e 


- sorting mechanigms for students is available in tudes or 
attention or notetaking in lectures. Ina stimulated - 
recall study ,\ ‘Siegel and his associates (1963) found that 4 
an pga gu eh is attention to content varied widely across 


vu 


the ' ‘critical moments" when the experimenter stoppéd the. 
ace, Since ,the lecture was embedded in a cladsroom task 

“ system, it is possible that task demands were being used o- 
to selectively attend to lecture contort. Locke (1977) ~ 
studied ieetuve notes taken by esiiesé students: in twelve; 
different classes, Compared to a set of "geal" notes, 
Locke found that student eves were seldom inaccurate but 


the average student had only 60% of the content ain the 


notes. If, however, information was written on the board, 


-88% ‘of the content was in the notes. In addition, new ° 


Lk . Li 


110 


7 | ee , | _ li, 


‘ } : ‘ . ; an* 
matérial was more completely represented than review of 


previous material or information that was also An the book. 

nee ‘there appears to be a adler ivity factor operating 
a 

witch may be related’ to. the macrostructure of bake oper- 


ating in these classrooms; Unfortunately, in neither \ 


- Vouy 


study were. tasks described, 


One ‘of the most interesting investigations of class- 


room lectures was reported by Kintsch and Bates (1B77). 


1 


The investigators attempts to determine Whether the acro-. 
| 


structure of the lecture content, i.e., thé semantic 


i 


organization of knowledge jn the legture, would predict 
what ‘students remembered from the lecture, The lectures’ 
were carefully designed and given as part of ’a course, in 


“psychology. Students were tested for recognition of ver- 
r 


ra 


batim and paraphrased sentences as well as sentences not 
@®r_ppearing in the lectures. The tests focused on bot# the 


content of” the lectures and extraneous comments, such as 
announcements Or jokes. ‘The results indicated that sStu- 
dents were able to discriminate spoken gentences or para- 
wieauge sentences from those that did not appent in jthe 
lectures, dcores for verbatim sentenceg were also higher . 
ihitdally than scores for paraphrased sentences and ver-. 


: 


batim memory: for sentences tended to remain high ina 


delayed test. In addition, memory for extraneous sen- 
_tences--announcements and jokes--was better’ than’ memory 
for descriptive statements. The investigators attribute 


of 4 : : ‘ 4 
this. effect to’-the distinctiveness of these statements 


a . 41 ° 
wo : { 11;,. . 


. * . a f Ps 1 
4 ‘ 2 . Ae % > = ' . 
ot) ‘* ; : ; . 4 
: . : : 
‘ a * 4 


‘ ~ + din the lectures, It “could also be evidencd for a form of a 
| ~ episodic encoding similar to memory for. locations .in a . 
Bequences ofa passage or place on, the page. The investi- =, i 
gators did not find, however, that students femembered , 
oi a. pencentes higher in the ‘content hierarchy of the lectures 


y 
better than aeagenced about details.. These results dif: er 


Sharply from those fgr text memory (see Meyer, 1975). 
: 


Unfortunately no analysis was reported for the task demands 


. 


- .* in the course. It is possible that the task system would 


account more combhletely for the select&ve attention of the 


students than ‘the content structuré of the Lectures. —_ 


Ve : al 7 ; ‘ 


_ In Chapter 3 the argument was developed that when task 
i eerie. ae Strong, the effects of prompts and adjunct 
:  ‘auewtiene © ill Aevenesipes their releyance to accomplishjag 
ot the tagk. ‘Because of history, this argument. should cer- .. 
tainly apply to ‘he use of instructional prompts in class- 
rooms, Whether students pay attention to teacher qnesttons 
“or wavetelnets in a classroom ene Uaeec would seem to 
‘ depend upon the polatdeneity between the discussion and 
task accompvishment. elf, for example, ree discussion 7 
focuses on discovering the eonweren to a, problém, but the 
test requires that ene students remember the solution > 
e “a eived at in class, then it is likely that students will 
attend ie the. solution rather than. to the processes of . 
obtaining a solution, Similarly, if the presentation of 


a procedure in class focuseg on understanding how the pro- 
L 


cedure was. derived and why it works, but the assignment is 
. : 


to sdlve 25 compy tational problems, then attention is 
- Likely to foctis. on léarning ‘the computational steps - 


d : 
necessary to produce answers ericrensly: es 4 


ae 


y \ 


= oie ne how instructional prompts are used. In this’ 
| study, high school students, were given four trials in 
- which they received objectives, read a. passage, and book 
‘a tes&4.: The objectives were specific étatements concerning 
what they’ would be tested foe, » In one condition, students 
received Opa eGtAyes which’ were ,congruent with the test; in 
oo At a second condition, _ students, received _enseetivesSujicn 
were incongruent with the these, i. Cs, the content speed fsa 
a Py the: lpnjieahiver ‘consistently did get appear on he: test. 
The results of a free jeealt test on the four th trial 
jindicated thatystudents | who received the cone ne Pe 
: tives remembered hearly all of ‘the content relevant to the 
mee but very little of the content not fetevant to. 
Cis ehiechiver: ‘In other words, students used the objece 
tives to select information for srocese ine during reading. 
In the iuesnsriont condition in which sideweanes never | 
F predicted test iedne, students remembered slightly more 
. . contegt not relevant to the objectives than content rele- 
ee ¢ vant to the Shaestivess. In fact their suite Gumnee ane not 
| substantially different from that of a control group who. 
did not receive objectives at all. It appears chad the 


students in the incongruent condition djd not use the 


objectives to guide their processing of the passage. since 


bichastel (1977) has. reported an Neieotiie aeuey , 4 


'. they did not. help task accomplishment. Indeed, hen did 


ns 


_ not use them An a seeaiive sense, 1,e., ‘as ‘indic sators, 


of contgnt that does not neéd to be processed. In part. 
: , . ° ° t : : ¢ ro 


19 : , 6 
these results suggest -that negative ‘instructions, are hard 
. ‘ : a , 


o~ 


to use: knowing. what not to learn does) not tell ‘someone  & \ 


‘5 _ What to learn, ‘In Addition, however, these: results may ae 
reflect the fact that incofigruent , enijeetives represent jan c 
aa anomalous classroom condition which probably capyot pe Ke 
trusted. Knowledge-of classroom tasks suggests that the 


most useful strategy in suth a condition would, be to 


ignore the ject ives and ‘process as much of the content 


of the passaged as possible to be a Hie to adapt to whatever. aa . 
test might be eaves : 


e . s 
', One final _commént about classroom history is in: Orders . : 


_ Given the amount of work ania cl in, constructing or _ ’ 
instant iat ing a cognitive represch tation af, classroom tasks | 
and the advantages of peda: tuning for moni toring the 
‘iasseoen dyeten thexe is aanely to be pressure from 
students to maintain stability in the task system through- is 
out,the semester or year, That is, students are likely =~ 
Gant a teacher to,maintain the same type of académic task, 
whether menory, procedural, or comprehension, across al 
ferent segments of content in the. COnTee ee subject matter _ 
a area, Such ey earary Leads to predictability which, in — a es 
ere simpittiea the task of identifying. appropriate stimuli. a 
When “tasks change, “predictability ds lost and saa meee | 
"4 _ ae. onstruct new Plans in. ordeyf to Select and Process information A 


= | : ; ae | ) 4 : i ek oe 
ERG. : At ne eee 


-¢ 


efficiently for task accomplishment. This suggest tonal a 
7 functfonal value for task gtability has implications for 
understanding the problems of changing a Curriculum. “It - , tie 
is also Likely: to have beep a factor in the student resis-. ‘ 
yvance vate and MeKnight (1976) reported for an attemp a 
change a mathematics course from procedural tasks ‘to com= 


- 


: prehénsion tasks. ; 
. a: , Gisshuoom?Kiowledye Senuetunds ae | . 
[ " The foregding andilyeis suggests that student knowledge 
~~ 7 structures are.built mound Siwesnoon oe ES Thus /the 
- knowledge students have of subject matter is embedded in 
their cognitive representations of the tasks they encount¢r 


in classrooms. To conclude ‘this, chapter, two implications . - 


. of this enbedaing are discussedias 


te | is The first implication of enbedd ing is that. tive semantic | 
. | eS cL content is likely to take place with FeTerence ; 
: to classroom tasks rather than the structure of the subject- 
a matter field. White (1971). Sapiearehat @ eeiiccbis cognitive . 
_; -map of content iNessentially a map of school eres 
’ - : His experiences — in school are ‘the organizers of his. 
knowledge, until Thigh school pr cual, before ‘he! 
" 2 makes eommeétions within that Knowledge. Until then, ; 
- the schema’ that getves him is his school lie. That. 
eae . a schema, tn turn, is organized by the Way in which . 


‘school life itself is organized, that is: by grade . 


. level, “by. "subjects," by oo and by the - daily | ar 


iy re -schedule,.c. Particular knowledge’ and skills are 
ee . so | 


* 341), 


' ”) é . 


. A 


considered by the, pupils i be ‘dmportant, depending® 


a 


of évaluation.... The converse: is_also.true. * Any- 


a 


-~ : ; . 28 
thing the teacher mentions once, put does not repeat, 


~ 
does not’ assign work in,’ and does not test Tor, ,48 
> > 
” dismissed as unimportant. This might well include’ 


the following: Why we study this subject, ‘what ‘this 
topic has to do with some other topic, how this 

paves of kndwledge fits’ oe that piece *fvom last 
year, how this operation acids _to another’in a ° 2 


different subject, how we can Boneratize from tig’ 


- 5 a fi 5 ~ 
» i o 
e 
e 


The central point is. that accomplishing, Classroom ‘tasks. 


will not necessarily lead to the construction of high- 


level schemata within an academic discipline that will 


enable a student to use subject matter knowledge flexibly 


to deal with novel instances or inferences within the dis-°- - 


cipline, This. type of effect will result only if such 


~ 


academic schemata are necessary for accomplishing class-. 


e 


room tasks, i.e., if all academic tasks in classrooms are 


comprehension tasks. 


’ 4 € 


The. second implication. of embedding has ro d with 


a) 


the nature vee tasks’ students are awry to encounter 


in classroom. ’ *ohere 1s propalay a wide variety of aca~ 


demic tasks across Suen roouss McCutcheon (1976), “for 


instance, Aescribed a ete Lesson‘ in three different 
: ; | os : 


upon the workload detaenea. to. them, ahd the treqiency 


? 


instance to other instances..." cmite, 2971, pp.*340- — 


~ 


rn 


Hoetker & Ahlbtand, 1969; Power, ‘1977; Rappaport, 1974). 


‘ Yr oo i ‘ o : - 
fourth-grade classrooms . In one class,..the emphasis was 


oh isola tog facts. In” the ‘Becond class, there were many” 


_ unresolved quest ions and an* émphasis on ‘personal THEOES. 


- » 


pretation. In the third class, the emphasis. was on problem- 


solving under strong guidance: from the teacher, ‘Despite 


' 


bheeg (poseable differences, there’ is considerable evidence, 


od a 


that mogt, classroons are dominated by memory and. procedural 


he 


tasks rather than eonprehenaion tasks ‘(see Durkin, 1979; 


Students are often required, in other words, .to reproduce 


‘ z a 
information encountered in textbooks or teacher presen- | 


tations. Or they are required to learn procedures in order 


4 


to achieve the computational accuracy.or the production 


_efficiency necessary to complete assignments. 


“Even when comprehension tasks are used by teachers, 


many students may Tack thé background or the/A}me required 


’ 


to comstruct knowledge schemata necessary tccomplish 


‘these tasks through comprehension (see Bransford & Franks, 


1976; Greeno, 1976: Norman , ‘1975 on the processes necessary 


» £ 8 
«= to achieve comprehension). In such cases students are 


baer y’ to. use memory or a variety. ‘of idiosyncratic pro- 


° 


cedures. to accomplish tasks which are Peon their ability 


eto understand (see Gelman, 1972). 7 —_ + 


we ‘The prevalence of memory and procedures tasks means ’ 
\, 


that. ‘students are Vaikedy ‘to rely on epicaitic encoding of. 


subject neve ‘to accomplish classroom tasks. Under a 


oe re : a8 
circumstances, students are not using subject matter 


& x ; . : ‘ 


we, ' 


bd . 


information to update theiy knowledge of the wn, but sete of 


x 


rather’ are contextuajizing such knowledge as Separate from 


-anéte. ,OWn- schémata (aeg. pee eOns 1977; Peat 1977). As | 


was” pointed out in Chspies 3, “knowledge ven is stored in 


‘ 2 


an &pisqdic form cannot be adapted flexibly ‘to: novel. 


instances or to ‘the making of inferences. Indeed, recall 
for such information is dependent tipon congruence between 


entoubag cues and retrieval cues. From this perspective, 


‘Duke's (1977; Duke, “Muxio, & Wagner, 1978) finding. that | 


students had a. difficult time telling an outside inter- 


viéwer witfit they had learned in a social studies course, 

is understandable. The retrieval cues may simply not have 

been sufficient for recall. Ne y 7 a a 
The central point of the present analysis is, however,. 


> 


that classroom tasks provide a context for learning sub-. - 


ject.matter. Asa student gains knowledge of classroom - 


tasks and how they are.accomplished, this knowledge can be 


- 


used to select. and encode academic content. In this: way, 


¢ 


the-mactostructure of taska provide a semantic context 


‘ within which memory and procedural tasks are meaningful. 


% bz : 
—* i , ~ Summary . 
In this thapter, an attempt was made to conhect the 


general task model more clogely to the concerns [" teaching = - 


effectiveness résearch py examining acadeute tasks in 
classroom ,onvironments. Academic tasks were viewed as the 


central treatment , mechanisns in SreRRECOns and the effects, 


of different. tasks<-memory , ‘procedural, and Gomprehension-- 
7 r : 


- Y 


_ tere” Adenfified. ‘When avademic tasks“hare embedded in 


classroom environments, certain ‘transformations of shee. 


tasks occur because of the Svataative climate, group 
= 
setting And materials, | and history that characterize ‘ 


. ee a 


these settings. The final point is that student knowl- 


_ ' 
. : 7 ‘ ‘ 


edge.of academic content is integrated into the. cognitive 


representations of the tasks they accomplish in fiass- 


rooms. The macrostruqture ‘of .tasks provides, therefore, 


oof ‘ 
> 


‘the- context in which classroom evénts are meaningful, 
s i : 2 ys 


‘ ~e a 


eee a %e TS. chapter 5. “a. pe, 2 oe * 
4 _ a? . aaa FOR: RESEARCH ON EFFECTIVE TEACHING | 
| | ®* The. present project began as” an leas to elaborate 
cd , more, fully the mediating process paradigm for research on 
ee ~ gononin effectiveness. It is. necessary -in this final 4 
| chp Stor, ‘therefore, to relate the nodsl-buldiagiwepect oF 
‘i ‘the project to salva gecten ts the study of effective so A. 
, teaching. The chapter is organized into three sections,. 3 
s In, the first nection, the essential features of the task 
model and the advantawes of- this model as a treatment 
theory for research on teaching ape summarized. »In the: : 
second section, the imp] ications of ie Poa model -for 
intgrpreting avadlable findings from research on. yencning 


effectiveness are considered.” In the final secelon, 


%y 


questions for further research are idéntified, 


- 4 A Treatment Theory. for Research on Teaching 


To, interpret process-product relationships it is 
necessary ‘to have a model of the cognitive processes that 
connect classroom é¢vents' to outcomes, ‘In other words, cc 
is necessary to have a treatment theory that specifies ‘the - 
conditions which activate subject matt¢r “processing in 


classroom environment®. — The ae project ‘was directed ‘* 
. ‘ . 


to the construction of such-a model, using as a major 


le 2 _ A is a 
4 resource’ the recent# work in cognitive pysghology. ‘The . 
model which emerged from. this an Lysis was based ‘on the 


fundamental conGeee ef task. A task ‘e a situational. ra 


- frame defined by. a goal and the operations neeceeany to 


achieve that goaly ,A fully specified model of a task 

delineates the” informat ion~processing “responses necessary 

to accomplish the iat. foneei tt in formal situations | 
@ pach a's classroons, tasks organize and direct: Sxperience: 


A 


As an-approach to teaching effectiveness research, thé 


4 * a 
task model has at least two major advantages, First, the 


model successfully.-connects features of the classroom 
% enviropment with student information processing and out- 
comes. The namieee teuctuxe of tasks provides instructions 
for building: schemata that connect soaad and cognitive 
( operatjons designed to achieve these goals. These schemata, 
“in turn, set the stage for monitoring classroom events and 
selecting from the array of .environmental stimuli those r 
dimensions of cont@nt a instructional prompts which are 
relevant to task accomplishment. "pupil pursuits," in 
pier words, ,are guided by the dweke. thes encounter in 
" caneanesie. As’ tasks are accomplished, students acquire 
# ' capabilities that are reflected in scores on outcome 
measures. Moreover, the connection between events and 
outcomes is made at the class level rather than at the | 
lével of ‘individual student aptitudes é® the interactive ~ 
contacts between ? teacher and a student: , That is, the 
; task model does’ not simply focus on how certain -individuals 
are likely ‘to process information in classrooms on. how 
these individuals interact with a teacher. Rathgr, the 
model directs ‘attention to the class-levél structures that 


“organize and direct cognition for all students within a class. 


. 


i 


‘Second, the task model deals directly with content, 


a dimension of classrooms which, according to recent process~ 


a 


_ Product findings, is. consistently associated -with achievement. 


However, the task‘ model deals with content in a way that 
includes teaching variables. In other words, there is room ' 
in the task model for teacher effects. The study of tasks 
is not simply the seaay of curriculum effects or subject 
matter effects. A task defines the curriculum-in-use and 

the context within which subject matter’ is parensenced: 
Teachers play an inportan’ role in shaping how the caxeieds 
Lum is used by the ey they structure’ academic tasks «in 


classrooms, | ‘ 


~ Jt would seem, then, that the task model provides a - 


-‘guitable foundation for. building a treatment theory for © 


research on effective teachings The model is certainly 


incomplete at this stage. Nonetheless, it provides a 
4 : 
place to begin understanding the processes that mediate 


teaching effects in classroom environments, In addition, 


os, 
da 


‘the model supplies a framework for relating’ research from 


several disciplines to the distinctive features of teaching 


in classrooms. To illustrate in part this.utility, an 


: attempt is made in the’ following sections ‘to apply the 


model to interpreting teaching effectiveness studies and: 


to- formulating questions for further inquiry. 


2) 


fo 


Interpreting re Effectiveness Research 


According to the task model, learning outcomes from 7 


classroom roachang are the result of the tasks students 


accomplish, Tasks, in other words, are the certain treat- 


ment units in classrooms. If a task is accomplished, there 


- will be effects, Furthermore, if the same task is accom- _ 


plished in separate settings, the effects are likely to be 


similar despite differences in process variables between 


settings. : 

Teaching effects will differ, of Gsitewe,,. depenatae on 
what task is accomplished, In addition, how “ony students 
siecoae lity accomplish a task depends upon the conditions 
under which the task is administered in the classroom, For 


: 4 
memory and procedural tasks,’ gains are likely to occur ‘for 


all ability levels as resources ‘are maximized, i.,e., as 


the teacher, provides’ cues concerning the nature of the 


task and clear guidelines for accomplishing the task. . Stu- 


‘ dent attitteées toward the teacher are also likely ta be 


positive. AS pace increases-~i,e., as less time is spent 


on each segment of content or on each task-=then within- 


‘ F 7 ’ ' 
group variance is likely to increase (see Arlin & Westbury, 


1976; Barr, 1974), unless the ability levéis within “the 


group are fairly uniform.’ A rapid pace iudexlisterousieotic 
conditions is, likely to result in gains primarily at the 
top end of ine distribution of ability. If this happens, 
méan ache cabin for the class is still likely to be high 


(see Atkinson, 1976). Student attitudes,’ however, will 


; probably be lower than thoge in classrooms with a slower 


pace. Comprehension tasks are likely to be most suitable 


for middle to high ability students (see Greeno, -1972), 
iW i \ 


° { ; 
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4 


"Low to middie ability students will probably attempt to 


accomplish such tasks hy using memory or surface algorithms 
and will probably have negative attitudes, As prompts 


Becone more explicit in order to PRCTERBE the potential 
r) 


topes task accomplishment for lower ability students, the 


task is likely to becbme a memory or procedural’ task. 


e 


From this perspective, no tpaching effects ‘will occur -. 


,under three conditions, First, if ‘no task is accomplished, 


then no effeclts will occur, This condition can arise if 


“ .no task has been established in the classroom or the task 


that has been established cannot be accomplished by the 


4 


students with the resources the~teacher has. made available. 
Second, ‘no effects will be obtained if the task accomplished 


does not ‘involve learning, i. @:, if the studente already 


know how to accomplish the task. Finally, no effects will 


be detectable if the "wrong" task is accomplished, i.e., 


if thé operations necessary to accomplish the classroom 
task are not measured-by the criterion test, 

Within the task model,- teaching effects can eccieat 
three levels. First, teaching effects occur at the .lével 
of a ae AS indicated in Chapter 4, accountability 
drives the task pyateil in Sauakoone, If there is no 
accountability, then there is no task, and whatever effects 
are obtained will depend upon the personal interests and 
motivations of students, Accountability is likely to be a 
very important area of teaching effects. In Good and 


Grouws (1979) experiment, for instance, variables related 


4 
‘ : 


to accountability for work were clearly related to outcomes. 


Accountability is aeSO likely to pe sclogery related to the 
‘effect veness of classroom management (see Emmer, Evertson, & ‘ 
Anderson, 1980; Ever tson & Ander§Son, 1979); Second, | teaching 


effects occur in the definition. of tne requirements. If 


v 


¢ task requirements are not clearly’ defined and maintained, . 
then outcomes will be affected. Similarly, if the task 


a 


that is defined and maintained is not congruent with the 


v 


' criterion test, then outcomes will not be detectable. 


Finally, teaching effects occur as promptseand resources 
‘for task accomplishment. As pdinted out in previous chap- 
ters, effects at this level interact with the nature of the 


task and the nature of. the HCATTENSs nenehen prompts’ will — 
- ; 


have effects to the extent that’ they provide information” 


rae 


, : required to accomplish tasks. ae such prompts are. not 


r 


information resources students. can use to mecokph sh tasks, 
fr then shey are likely to be ignored. To Study prompts, 


therefore, it is necessary 'to take into account the task. 


( : ; r 


environment. . . . od 
In this context, teaching behaviors are viewed as 


task maintenance yariahles rather than as motivators or 


reinforcers. As task maintenance variables, teaching 


| behavior cannot be intexpreted outside the framework of 

” he en ut which they occur, «If process variables 
are eee beross, piasiee ‘in. which difterent tasks 
were operating” (as was onten done in early studies of ° 


teaching effectiveness), ‘then. few clear. process-product | 


| 
relationships will be found and those thht are found will © 
be difficult to interpret accurately, | | "ae 
Results in the tehehing effectiveness field would 
seem to support this argument. In many recent studies the 
focus has been on basic skills ‘in the early elementary 
grades. “In such contexts, tasks are likely to be ‘leaky: 
wt .defined and uniform across classes. The process~-product 
| findings from such studies have been clear and replicable 
‘(see Brophy: 1979; Good, 1979;: Roserishine, 1976, 1979).° , ‘ 
\ ° The peste of the Texas Junior High School Study are | ‘ 
. especially inetntictive in this regard (Ever tson, Anderson, & 
‘Brophy, 1978), In the math data, where task conditions | n 
.. appear .to y a more uniform, the results were internally . 
consistent and clear. -In the English data, where the con- 


tent label was probably less descriptive of learning tasks, 


the results were less consistent and less interpretable. 
Pooling process data across tasks, then, is likely to 
mask process-pr@duct relationships. In addition, this 
praceice is likely to lead to false interpretations. Dif- . / 
ferences between classrooms net are attributable to tasks fs 
- are likely to be attributed to. teaching variables. -Thus, 
teaching epacd ieee that are in fact effective for a sane : + 


ticular task will be labeled ineffective because they are 
no\associated with gains for amOUDer ieee To ,locate | 
teaching effects it is necessary to hold task variables 
constant, — Moreover, improving instruction in some situations 
may involve chang ing tasks to coxform to expected outeomas 
rather than simply changing teaching PEACUEOOES 
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a " . : s e lby 


‘The task model’ would seem to be a useful framework - 
. to account for epecanr’ results of recent: process-prdduct 
payniee: In ‘direct instruction, — for se do task requires 
ments are Likely té be. ae accountability high, and | 
neacment effects uniform across the group, It is rea- _— 
sonable to expect gains under such conditions, Snpecially 
for memory and procedural tasks whioh depend’ upon “directed | 
co . practice for their ar iects. A's indicated an previous 
chapters, however questions can be raised about the 
; durability: and transferability of effects achieved under 
direct’ instruction. | Performance may be highly dependent. 


upon: the strong prompts available in direct instruction 
“elasshoons. “High structured teaching might produce," th 
t ae other words, a "heart pacer effect" in which performance 
\ : is, sustained by the instructional’ system rather than by 


- the learner. * This possibility. calls attention to the need: 


“to examine the nature of teaching effects and their long- 


‘ é 
ae P 
term POnRCaMEnCes: 


in individualized or ‘open«structure classrooms , 
management is likely - to be ‘difficult and accountability 
hard to maintain. for all students. The possibility is 
high, chevetsue that some ‘students wild slip through the 
= iv tasks | ‘system in suioh classiooms ‘by having other students 
accountability. ‘This 


oN 
possibility merits attention since it might explain the 


. o do: the work or by otherwise avoiding. 


findings which’ indicate that achievement is lower in 


’ 


the questions. 


. for interpreting the results of teaching effectiveness 


individualized and inforfal elapeee "(see | Begnett, teres 


. re 


" Brophy, 1979 ;° -Rosenshine, 1976, 1979)e 8 FC. = 


Finalty, the effects for types of questions might . 
eventual ty be explained in terms ‘of: task variables (see, 
Gall et al., 1978$ Program on Teaching Effectiveness, 1976). 
‘Lower eoeutenve questions may etapiy signify more specific - 
secountaDiiity than the. more lah and inde teyminant 
higher cognitive‘ questions. : If so, such questions would » 
activate more specific and ttiorough processing of. subject. 


matter. In this case, outcomes would be attributable to 


accountabjlity rather than to direct treatment effects of 
_ = , > 


mony, 


vane 


"The task model would seem, then, to be a useful fool 


” : 


_. Besearch and a framework for examining some of the trouble- - 
“some ajestions .that have arisen in the field. Indeed, the 


".-taisk. model -would seem to have captured one of the central 


elements that structures experience in classroom environ- 


"ments. . As, Such, -the model peccnes an important tool for 


oy “study of. ‘classroon ‘processes. » 


5) . Questions for wunthor Research 


- The final section of the report focuses on questions: 


“for. further. research that fPow from the task model of how, 


xgeacting. effects occur in classroom environments. The 2 
.digcussion of these questions is divided into four. broad : 
aren. a ; = 

; ’ /. 

e " ; . a 5 « : 
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cedural tasks. anaca the match. between classroom 


‘contingencies of life in classrooms It, is certainly 


tig a . . i . é 
t : . : : : : 5 ‘ : ‘ : : a ; 
A : © & ‘ =F es 


‘First, there is a critical heed for more research on. 


- ae 
what tasks are used in classrooms, In the progent project 
can attempt. was. made to map classroom. tasks with: the avail~ 


able evidence. IK many instances | this ae was: pre- 


cariously ‘thin, More descriptions of the nature Of *<.* 


classroom: tasks and how they are scheduled throughout the 


year’ would.provide a‘better foundation for understanding 
how teaching .effects occur in classrooms, ae _— 
These descriptions enoure include attention to the 
process va abies associated vik different types" ‘of class- ‘ a 
room tas Ss. “abe example, process. ‘questions. may be more. 
appropriate .for comprehension rather than memory or prom 


I 


processes and task characteristics is likely: to be impexe 


fect. Nevertheless, it would, be helpful to know'more about ~— .- 


A 


7 the ‘process variables that are associated with different | 


4 
types ofsclassroom tasks .in order to interpret pracess~ a 
product findings more -accurately, nS eee oe 


ae 
« 


,_ second, there is a need for research on how, the task 


4 


system is realized a classroom enviroiments. ysuch * 


ae 


_ research shoud focus | on the way jasks” are ‘established and . 


maintained and how tasks are. adjusted to néet ne many 


Cc. 


reasonable to expect that different ‘tasks require very 


different configurations’ ét classroom managettent. ‘Until : 


more is known about these configurations, it will be’ 


‘difficult to understand how conditions associated with 
. 7 nar . . ) 


a 


Such an understanding is d&sential if the findings of 


established i 


So. ae 4 P 
“to be a teacher involve 


~ . at 
classroom environments. 


“reform ‘center seount differences in the que 


effective teaching are brought, into. being in ‘classrooms. 


~ 


teaching effectiveness research are to be put anto pradtice. « 


Third, there isa need for more research’ ‘on the tage 
, 
relevant schemata of teachers and students. _ From a student 


pexspective, task schemata are the primary ‘mediators of 
teaching effects. For some students , the problems of 
learning from classrooms may originate ‘in their under- 


standing’ of the classroom system. The more ‘that is known 


_ about how children understand classrooms. the greater me 


possibility of helping students to be more effective 
learners. Kron a tedcher Beusseceives the tasks which affe 


classrooms are the primary means of influ-- 


: 4 : a : 
encing student achievement, It is important, therefore, 


t 


to know more abo t em teachers think about, academic tasks 


-and.how task variakles ge art iti "ponenen planning- “and - 


‘decision making. Cektainly a sigfificant part of. learning 


translating. knowledge of subject 


matter into tasks that cam be accomplished by students in 


q 


Finally, nore attention ee . given to the qual- 


itative, rathgr than simply sient ative, dimensions of 


outcomes: Moré needs to. be known, t t is, &bout what is 


ended in classrooms rather than simpy how much is 


, 


be Deached: Indeed, most of the arguments about curriculum 


ty of learning 


, a 


4 outcomes, * This focus on quality is er Repeeretty important a 


= are supposed a be learning (see Erlwanger, 1975). : 


. . oo 
view ay ane. recent studiés which. inden te, that students Je 


» 


can successfully accomplish classroom iadke with very: 


tod 


‘little understanding of the academic content which they | 
« 


. 


_——- 
, > 


’ ~ 3 Conclusion - 


& ; ‘ t 


In Sum, the necche Project, was an attempt .to. push 


ee 


< 


the mediating process paradigm as, far as it would to ‘6 


see what Light it casts on teabhing effectiveness research. 


One OmEcome: of this aipeaet was the realization that 


meaineltonul models are inherently problematic. Certainly 


.such models ‘seem to have no end point: ‘mediators at one 


level can be. explained’ by mediators ‘at a "deeper" level. 
In ‘addition, it is easy ‘to assume too much about’ the 
relationship between teaching variables and student. 
variables in classrooms. Student ‘behavior has many daiees 


that are independent-of specific romcior behaviors and the 


connections between teacher variables and- student varfables 


| may’ often’ be aE eae Finally, mediat ional ‘thinking 


readily falls into a presumption of aptitude-treatment 


interactiors. . This is an attractive and, indeed, wide- 


¥ 


spread mediatjonal framework, especially since it offers 
the promise of being able to. en learning environments 
that are more productive. tor more people, Nevertheless, 


such nteractions are difficult: to interpret without: an. 
] 


-unders. dng. of ‘how. ipeatwent effects occur ina complex 


environment such as a classroom. Moreover, - is naive, 


+ 
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e - 
change will have intended conséquences. There is no 


: substitute ‘for understanding hoW classroom environments: 


| ‘perk.’ As Neisser (1976) has, observed: ‘no change can | 
; . have ‘controlling, ' or predictable, results unless the | 


‘ 


* ; : 
e , : Bu a 
Sn | 


. * { * : : ’ , P « 
to assume that classrooms are easy to change, or‘ that. any, | 


relevant sector of the world is well understood" (p. 183), 


o eH, 


t 
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